uULLmm^ j CiUUiaU yilajJ) 0 * M 3 ^ AjjjjJI SjIJj 

2009 fiksii bjjltij SjlgJj ^ui*l 

__ ? jkl\ j 4.it .*1 1 

dLaij Cilfrlw 04: SUaJl j Aa-ukli ^: #jU jULkl 

: (^jc-±3ki jUaj o' jidl ^^ic- 

OJafc 20) : JjSM 


, , - 

A-oj1la 1I oljl Ajjj jail A-altalt JlLuj t Ci^clij]! (ja A l .i lm (J_oin A_u! jj AjojIjlxi qa '«M LM dsliwa 


1 5s y # i* * 
' » * * ?* 




• j wyfc ’ 

(l) «A>» 


■— ^CjJuIl ( 3.^ A-J Jj4l J J* 1 (3" =k ^_ - }' 0 (J-® AJjjuLujI 


.oljill (_£jAui* 

4-i^lxS! (2) 4-SJJ jll Jji-Sk qa A-lj _ 

A.li t .jlal l j_.- o lia.jl j...airy .a jjj 8JjijOI 

.AjjjaIS J48KJ 8-Lui 


A U 


G C ! A 


» <JM ** ^1 


<#J| 

Ajfrjilt i^xA\ Ci!>t J\ JjJbJl 

ARNt Jl # 


Aliij^JI A jn«Vl <jiL*aYI 


I4I AiiljjJt A^tVl (jiL^Vlj ^IjjJI ajLlll JjAa. uj! j«lj jia*j 

ACC : OpjjJ 

UGG : 

GGU: Oh# 

GCA : u#SVr 

ACA: 

CGU: O^ji 

UCA : Ol»** 

■ms 


( 2) Ai^jJl 

- :(2)j (1) OtfSPjM J^W - 1 

/ tiWjll v j r 1 ^ 4 an all . — 3 \xi ^ a ** i ui ** i ’o£ Oklij 1 Af til Aiuai I /’iJLliljll , V- *- a mj _ | 

. • CT V 1 7 J 41 </" jJ" 0 J _ u* '■J* 4 * 4 **’ (J*- 

? A j. ill, ni Alay jjoll a ii jjixj 1 j)Lalj t ^ J ^ Aiu jUj Ailojoll Ala. jaII ^..i - c_j 

,(2) AjLujll (JjAa. {JaSi! AjjIjj]| SjiHI dlljiaa^a (jLoaiajjlj -2 

jj-oljc. o-ic. (Jifcjiu ^ ^ Ajjj jlL) AUjuJI Ala. jaII A_j]1 ja Aj*l_uui A W j j. J^Li. AjjI jjll A-ajla-oll Jjj (jal jail ^uj -3 

. Ajj*_ttll Ala.jall fjM -i 

l^-La (JS jjA IjJta-a Ala. jjall oJA Al^kAjxJl j.^lall jSji (2 ) ASjj jib AJ UI. j^Uj ii]jLojl*-a (JLsaluilj -lj 

? Ala.j*ll el* 4 jjy ^5^ ^*4 *“^T 

.A-« jliUl CiLLull AjUS ^-a jma.jall jj.'il-v jj> 11 j j4y^ L '^A jjAioij jaJl I^jS) dsL-ajl ^ylll ^ILull cDUioiU _ 4 


6 0* 1 ^s-L-cs 






















( ^ 06) = LH 

AJta.^all ^3 %V' d l l . /il l <—S^)Ja ^9 <l£2L»ll 4 jj)> <a.«JI dlljS^all tS"^ 1 «* j — *<U l a ~i ^ > 

; AjIUII AjuiI di^aLil t 4jjjj^31 43 Uall 
<-lu-bjC.j ( 14 C ) 4ijJjS CO 2 jj w« ( AjlaJl -Ua-j jdaij d)Lj ) duu-iaj . J 

, < j!LL> I1 (JjaSH 4Jsuji!_jJ ajiA Inl > ai J-ui» ^xi ( Ij 30 ‘ lj 2 * lj 1) 4 n» a *Liia j diljjfi (J^lA. j t(_pajjVl «■ jdail 

.(1) 4jjjjlL 4lift* ^3 MKiVuII CjUSjaD ^jjlill ^c.lx*iVl j ^sljc_j3La_j^)SLSI (Jjauutill ^uLij 


4ijj^*c£* d JLfSk'jA 



V*30*<>j» 


m • 

• 

h &2 = O-JM 

1 - ckj» 


( QJiJ& ‘■A>* ) 4l>“#■ ok** : APG 

( u &ja ) CilLjji jjjjj : c 3 P 

( uJiJ&'i v$>*) Rudip -i <1 >jij ‘ CilL«ji3l <ijr iUj Jjljjjj; C 5 P 2 


(1) 


?(l) AiujJi ^ i^Jc. j*. jlu iiu -3 

£j2l dlLiSj-ft jLua i 30 1 gjlf> .~x *a l l (^il jc jjLajjSlt J j>rn il l 0jLij yj-lc. jLaJC.Vlj ■> 2 

. 152 J ^1 Op* j 5 ’ ‘dSa&Jl 

? APG dl j.lna* LajS l^.^.ll’i ^3ll i." il j. >»^all La -3 
I4 C0 2 4 t> <3^*-* ^ Rudip d! j APG dl <> <J£ j^j 2 ^'j^* 2 (2) ^iujll LHf 3 - II 

.C0 2 ~i j 2 ^-Mj 2 f 2 12 500 = j t>ji' * (J^Vl tja jsuaj 

. (2) 2jbjj]| ^ -Uicxal! ^jLull aL<uc.V4 - 1 

. <jjL2 500 = j djS»jSdl Rudip dlj APG dl ^4^ ji ^ _> u * a t ^dai a _ i 

. Ajjlj 1000 <jl] 500=j i>° #Jjdl (^a (2) 4L5jil (j .Jirvu (Jlik. - UJ 

^ Rudip dlj APG dl jjj SJiLtll jAsu Loja gVnul liLo - 
_ .-iKil-vl (Jlc. ? -3- I J!3*21 <a,jjiall Cj'wdajidl ^5^.1 JjSIjJ ^Uill ei* tdl (Ja _2 

. Rudip dlj APG dl (jJJ AiCLdl )->j»i1 Jalaj^.) ^daj k^ljLaji*jj jLaxluib j ^uLull J>l*ik»ilj -HI 



6 £y* 2 
















u* 


• AjiUlt AaiIjOl!! £ JJAJ AjC-lLall AjlaJuuiVi ^ ojLjaJl Ja.Ju Aijia Jj jj]| \.^Z 

i^etA (1^ AjjSjaSI ojiaJl J £■““J (»J ‘ o-i-ia-a CjliUwU ^jc Axjjj jjLaJI jj* AlJa Jc jia. jUij ^Ji _ J 

jj=JI ^iliUa CjUIjJa, j_j-a SjjLa jL-aJ Ci*j-aj US i jjJ jiajjulLi Ailsk ^ j*jj ] 5 -i*J L-Ujl qa j^alaJUl 
- . Ajla±xa]( 

i>» w' iU“: (1) VA** 31 »> >JI ^ .(1) J 

.jjil) ., ?<-jj jO ^u-jlb j Jjll ^ auii Jlu |jL« .1 

‘iJuaull iaJi /ifei;: - tfS?. • X^J" * * wsrv75 ^ 5 

•^^r 2 ? . duu] jL 

: 3 j ^ \ ®jiaJl (Jjj (jaljiVl (jSUj Joj liLa Jc. . 2 

JJ >££i:5' i Q :m WSS f i fj(4)j(2)ttfij-tJijUjSjJ> 

Uj J-«-: 6 V j-^'j ^-JjSj-ll Sj-iaJl (jJ-J IgJSoU 

0 L~J— : 7 ^L5>Vl 

_,-,---- Ajc.llall A-i l *> "l. .i VI Ul! \jaa j Ja«4j JJtSk - 3 

1 iHgjjjj .AujiTJyi^ 


(I)^j2l 


Ajil<ttVl (j iaUa.Vl jj^a I 

AUj LaS Alia, JSU Jc. ^jjjj^lll 


- J 

>jail 1AA QjSjj ‘ jLJ=la 3I pm-yl L Ai* a ja. jejuna J& t mhj L> J-> i~i jj 

ijjjjlll AlAa J (jSIaLi Ajjloll) 80 ( J^aai l J] 64 J^VI L> A 

_ "_ .(2)^10-’^"^ 



Jt La) < <»j jj jaUI aLoiLj J 80 <_s^) 62 <> -M'ShhV' ^Ua.V' <Js1jj r®jJyUl o* * j»j. 

. (2) ALujII (j^> " t -r ) " <J (jJfa jA LaS i AajjSa ASLk. (JSU Jc. j) 4iijLa ASla> (JSU 

A»lw«i<a1l f.!j>a.Vt 4a LaAAsa.1 ^jlAX%a ^juuiaJI SjU<a<a ^Luia.1 ^jlc. ^jlxj (Jj]Lk_a yi-ri.flk fj _ 

. AlSiLall AaUaaSI J ‘ 4 a . ,j 3iall 

jjic. (jx ojl >>>.all ^Lm rk. Vl jjS jJ AJV-iJ (jllaAijjIl ^ S^Uixall ^LuOkVl (JJJ ialiijVI ■‘UmU [JjLiS jcau _ 

. (2) 'Ujj jll qa " jr" (JSiill ^9 A, 'n ull 0jLiiSl 

• (2) 4j;Ujll (J^UtSuilj - J 
(2) t>* " £ " (jStalL aJIaaII (Jla. _ i 

.<.4lll„>l (Jit V^. jt-U-al) ^»J jjjjlll ASlaJl (JlaJ 1 jLa -c_J 

? 4 v^liSoj iiLa - 2 


■ Cj!il_j<aJ aJlU>>o!l pLarkVl JaUjjl Ai_^L - ( _5«u jjjl ^C.- hjuU ^IajJaU3 „ j] J 


6 O* 3 ^ 















(<Ua3u 20) : 


(im 08) : J jj\ CH ^uji 

5-L13 A uuL u uS AJsUa (jJj L$i« t- j-a. J_pd J t>SLjVl a-jLtt (j-° l^jSUa A_piu]l A_£ilj j_jc A-isJl (IjUjISJI Aa'i,,, - ; 

: AjlUl ^juiljiit Cjj jai Jjajli IAjjUa£jjjII CAjJV! <^1=. t-ijjull .WaSj i AiliLA Ajjja ^ JLojlLoDU 

(J^ ) UWC-'jj ys-3 0-° (jljJjLutjLa - CixjJaj _ J 

.(1) ^ ^JIaa »^A 0^ ‘(^'jAV ^ ^ijA Javuj ^ UAJtJ JSI iA-«jX, Jaj 


Ajjj_^aaJI ^jLuJl 

-—-----—-— 

Ajjt^j^ll ^jAjUua 

jA V J*«j 

^ijA Jawj 

Q 


t— 1 

r] 

Aj^^uall A_la^^Lalt 

++++++ 

jl_jl 

(JSAlall J^iLuVt AioS 

2 

36.3 

(jA (J^-2 aI^.L'i all ATP 21 ajaS 

5.7 

250 

Aoa^J Aj C^IXA Ac. j jail J jJja 

(g) liUjiujAll jjSjlill aJVai (mg) aKja 1 <JI 


( 1 ) 


. 4 J! 11> I ^ <11 cjUUaSI g- ■ >■» _ ] 

{jjln.njll (^a Aoju^sall 0jLiill (jJJ (jjLs - 2 
-J Jic. Y Jauj JS j^gk Aja^lJjjjsll 6jAlJall L» _ 3 

^ of'-}* *2' (jjj^^all (j^rvj L®ji ^jILiu liU _ 4 
.SjAlia <J£J AjILo^V I aJ^Lu2I ujjSI -5 


t* - 1. *u j-v (JSji_) A-flUa jrljjjj (jiuSn Sjl—a 0 ,\>>I^1 A-ilaC. (jJS IajoiLuiI I jjJ) ( 1 ) AAJJjIL) AHaaH ( 1 ) >■ 'l l J * >v*I I l v 1H . 1 . I -II 

o-" ' " j£4iJl ( ji.ia.ti yjjjyll <—J-jSjjll (JLa n . r u,> ] b A-jjsj diLLjaJl oAA (JSLAj AjI! A9‘ATP 

;(2)A^ J ll 

. Jaujil (Pj + ADP) 21 j O 2 2' o* J* <3LOs! jjuj Jjs aKALJI ATP 21 ajaSj Jaujll yi [ H + ] 2! j£Ji SjjUa cjaj _ 

.(2) AiyjSl (j-a " V "(J^All j^a a£oa 1$jIc Jwaa-ali gjUjll 








(^ 051 

dllj.\ a .all jJjLi A-ll^jla C_iA^_lj i L$J JJt-X-j tllLuiLuia.^1 i- ^ 4 i <■>■.» I I j£| ( jx Vfi 

• 4_dLi]| 4-uil j^lll UJ^a-ji jSl^oll ok (_5jluba 

-I 

4_JjJill! UiU]l (1 ) 4 _Lj jll o-a " i " JSLX-ll J_iaJ _ 
0^aJV! (J-ij ck«liJ CjUj.)>■>-», C- A,\m U 4 jaiU.j]|j 
C5^^11 ^Uail ^g-aLiJl tjjSill (jj luwi 



* Lila ( 


1 t * 

2 £ * 

3 £- * 


(AiiLL ji Jitii uii uS i)P) j£ 


" 2 *" JiXl 



100 200 300 400 500 600 

( 1j^») ,j*>* 


• (j-mifc QJ.' 1 -- 

. > (jjix^aC- 

, oLaJU ^bU Jalill (j__j±u<aaJl 

CAjjxS jj!jj jjulli (1) AXjjjII (j-a " 4 J " JULlI JXaJ _ 
,-^^lc. dua 3 £ ^jjfuaxll ^^ic. (JaC. 

I £- (jjJu-a*J! <Jl*3 Ajjjj bjl.laj Ixj 11 | u 11 (j5Lill * 

<3-k by 2 ^ikjaj tj-« (jjjUb5 «a-*y " 2 V" JSuSJl * 

. j £■ jji-axS! ^ Jl*i Ajjjj bj|.ialj ‘ 2 (* '--k^-all 

. " " j " lu»" u^l ^ aB~ 1I gjltil Jk. l 

? t _2 ^al'v . lm3 liLa _ 2 


( Aik I J*fci | _ £ jjadtil ^jbuiwi 


",u" J&&N 



<3 100 200 300 400 500 000 


( 1 ) UA»M 


l$J jin t"i 4j_i-i>^)3 - 3 

^gic. Jfc AiJjia 

<—ajtll AXuiLui (_5jJjoi>o 

." i " Jiill ^ 4kLaII 


l> jkjiL II 
; La £ jjjjj Abigail 
; Ajjjjaj g-jLij _ ] 


t^! i£. ^ JUi cs^' 


. Agja <j<o ^luii<all J_gj P SjLail l 8_jj^Ja j l4^_a ^ya ^IVlj (Jail »»ia)M 


2 ^ (jjfoouJtll (_y_a (J_£ (Jl_*3 ^L-Jj^S AmmVJIJ XjIXa. 1 .~>r- * 

oSLa Jj_aj (Ja-jj (J-iULalLlj ^3 VLj (jaiLuiaVI ^xL 

,jjjS jjSjjj 2f» k^baXall (jJlajSjVl 

V oLA jxuSJ _ 

j (jj3jj<(Jt j^ya (JSkl Ajc.ljill Ajjjll (2) A^JJjll (J!laJ _ 2 

jjj■ »*nII La^JaLi j\ AljjL j 

a Aijjjll ok (Jk - 

(j-a (jiaJjlb (2) Aajjjllj AjUJ^aall ^tjLlili j-a (J£ i^ll ^auil (Ja . 3 

(iiLkj (Jlc. ? ISjLui Aa.j2Lall Ajxia^all 


( JaULS 07) : 

( ExAO ) l ,'^.' A«ac-J!<a ujjlaj Llujal Ajai^VI d)2ilc.lij3l AjS^ja Axul jjJ _] 

7 = pHcsjj i»°37 -k-j ^ (Glucose oxydase) j'-^' jj£j& ^3! t^=*j : ^jSM 

4_ilia-a jl^_a (jLaxAjuil iic. 3 c 'ki3l ^^-3 ASl^lui-all O 2 —13 A_i-o£ jjJlSj ^>_j Qj —13 -ksV Ala-uil^jJj (j^aLa (Jc-lLa (Jalj 

(J) Aikjll ^j-a "i "(JSjXII lljW^o (^3 AlXa-a ClLoiUflll ^cXLjj a (j^jiilLa ( 



(2) iiujii 


6 <> 5 kXfl 












( 9 V * 5 V ‘ 0.5v ‘ 0.1 V ) jjSijl) t| yjja-u£ Sn eUll jj* <jjao3t 

pkJ! ( H 2 0 2 ) g s'u - ^ SV' frUli <J>*j ^jjVt li* Jkj Jjk* (catalase) i jVtasil ^jj] <> 0,5 ml 

JftUSlI l -U a : *. (O 2 ) ^UjJ AjjjJeutll Ajjaiillj 

H 2 0 2 + H 2 0 2 Catalase » 2H 2 0 + 0 2 



.(1) Aj^jll 'V " JSillj "1 "tPl CAu^ j^3j Jk J 

^AlLa. (JS yi JaUijj Jlxjj LaJ2 (jdakluiJ 1 j)La _ (_J 

: (Carboxy Peptidase )cJkall a K'- , a\ \ 4-m*Vt (2) 4iuj31 Ju > _2 

. Jc-UCll SjU uU "i " jS-il! - 
(Jc-taSl! 3-iLo "i-j H (Jkill - 


i» 



(2) 


. %j "j "i " Jjlliil U*> UJ 15 - l 

? ^jJ)jyi (Jja. tiLa _ LJ 

• 4JLLJ! <^1 j^l! ^ylli (JitiCLwAj _ 3 

.ClUlull ^3j £0 JtlijH i .iLa Je. JJjb ( jkll a a u ^uiJJ Jla - i 

pjji-d laih Isuj*j fOa - <—> 


6 6 * 6 






















2009 UJj JajjLul) jxL-ij 4 j^x.j^ ajjl AjLaxV^ 

-i30j Lw 04 I 0 -IaII Ajj_)^j ( a_jlc- *A_ulxxII SUaJlJ AjtjLilall ^^ic- ; 3 jL»I\ 





(ABi 09 ) : Jj^l uiJ^\ 

-1 

10x0.25 ;JoLull £» (ji m . i l ,jJc. xjj*jli. i 

ADN :" o» ’’ AAJI * 

: Jjksli 

( oI Jilb | Ajjj^ ib «. <1 x^aI| 1 * 1 w " j ©IjiiLi .1x1 j A -. 1 j _ 

. (2 a»jj^ 3I ) jjjLi^ ja jjSij. 

, Ajjj ji Jc-l jii j» (JSJm . 

. ( T ) jjajlil : AlJj jVI »Jc.li3l -jxj _ 

ARN : " u- '* *>JI * 

; tJ jUli l 

. ADN -l! .laj-x j* liDUajl AiSjiLo (JjUt oAjt jlo ja jllS .lie- Jjxj _ 

, (2 ajuj_j!I ) xixlj <LuAu j^ jjS2 - 
. Xjj j ji JC.I ji j* J^.'STl - 
. ( U ) ’ XAi jjS' I alellll J^xj. 

13x0.25 * -m 

(transcription) £*41' aIxj* ^ (1) 5Jlx»li 5ix. 

x ~i ARN -li j A J—tJ ^ . rtTi <ix^xll filA AiV ; &1A - 

ADN -il ^ . ' iLal u Jla.li ilja. _j*ll ( Ja^iVl jm S j j—o j AjjI j_j]I i^cjLt^ll ( _ / ]e ljj!5tx j* 
.(ARN Polymerase) j' >-«3> ARN fj>) .Uil ) 

4x0.25 : Jji=Ji J-Sl - 2 


c 

G 

T 

A 

G 

C 

A 

T 

1BDDDI 

c 

l— 

G 

U 

A 


C G U 



o^yaj 


_i_ V» > A .. .,» JuUi 

T C A C G T ^ ~ 


A , G U G C A J* '^>4' >11 

1 ___)_ARNl-ll _ 













4-CWI 


1 




(translation) Jill <U>» ^ : wJi . i 

; JJ^J Aii. «AA ^ Ak.iUll i» l l _ (_| 

^*jWl c£jj cU^ : ARN m -1* - 

. Aaiwi ^KsUa-i 4 jSL 3L« Jl <ul jjll i* ; OUjjjjjjII . 

■ (jiaUaiU ^c.y J^a. ; ARN, J - 

. Oi *JjJl <lSA*3l l1iI.1a.jJI ; i tij-. */! - 

- ^>bUa.Vl U£ Vl'Jj Jjlii . ; CiUjJjyi - 
ARN t -1' (jlc. AojjU^I ^yaLaakV' . 

.iWtf' u^Ua-ty -Ubis. ; (ATP J') <aU». 
,<m*V' ^>iaLoiV' -i»Jj - 

■ V'i,U.’ AAai» 0^L*i3 ; <La jaJI Aajjj - ^ 


4x0.25 


StjU! 


ARNm 


i *1 1 1 AJLa j^a 


• jUAilt 41 a _ 

lilajla^l Lojdj J^ajj ^jl t j£*i 
^JILLaII ^IC. .it i l l <la. JaJ 
; AjjmLji jft lJaaJ 

4 *v u l ill _ 

j'ji-AwARN - 
ARN m - 
- 

ADN- 



02.25 


5x0.25 



ARNm 


• 4*»a^]| <Ja j*l lijKa* p+*j . 


jE\ 

— i 

A j^oS OJAj U03U ' 

S 


X 

jC .. 

/ \ 

AT? 

> S jJua Saaj waj 




^V? 


'/‘.V. 1 " 



7{> 2 AaLmo 













0.5 

0.5 

0.5 

2x0.25 
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0.5 

2x0.25 

0.75 

0.75 

01 

2x0.5 

0.5 

0.5 


0.25 

0.75 

0.5 

01.5 

6x0.25 
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0.75 


(Hi 06 ): Jtdil cyjkiil 

4jL ie- ii»j^ frljji t^ l/u l ' ) j»j Jll UiLS jaJI ( ] ) AiLujil J l^jlc- jkaajiil Ji»j 
^L»ll jjJjSll jj CO 2 <“ jit J JjUdl tjj£jdl 

; Ifik J-aajJl CiLSja!| 4ja.h 1 
3 ij. .jlil £A Aula 1 A»J l^dc J.-n-xH J jY' Ajkjlll jjUi JolXuiL ; Auj’tj ] — ja jit J . 

. APG -5' J* j£UI*il J_i£jjdt ji Oaj 4_uU 30 ■!*$ Ijdc. ij--"---*' 1 

3 4jaj 11| AA VuO 2 ^*-> ''• frjk J‘ <r* -'I 4oiUll 4ja.jlil jjjUS JaULu.b ; A-jiu 2 — ,jA jit ,J - 

.C 3 P J 4 l K .jja I I <—lSjail J -iau 4jjlj 30 W ^ 1 J' " v 

'. APG dt J .1. «AA 'wail SwC^LaII jjUjajiit 
4jjkJl Jjj^JL Juwjj k <jjJjSkll JUj >_j£.j* Jc. COa dt «-***/Bi; JjYt 4a»i Jit . 

\d5U APG dl ^Ui>. J=“d 

L£ja >I£-aa jjjjSil i_i £ja Jc. CO 2 dl >—u£u ; 4jjUll AoUaJ]! . 

Au51j APG dl UjUj j> ^ )a > > l jkJUj ^iil qjjjSJI 

: 500 = j (Jj* SjaiJi ^ Rudip dtj APG -1' J&&. jjLu jjJa. I 

«Uc glu ^ jil Rudip dl 45 k CO 2 a.’n/ii jjj jjl.illt I j* ^ 3 j . 

. (ATP j NADPH,H + ) *■ >u»!' aj».j ^ Rudip dl »jji j .uaj ^jit APG dl 
ij 1000 — j ^i] 15 500 — j u» d jiili ^ ( 2 ) a*j 5jit ^jWii Jjkj. 1 —: 

Ac- j-o Rudip -it jj£JJ jbJj CO 2 J *>-dl -ja.j ^Sj 4 jj'j 500 - 

Udjil Rudip -it jjSjj L^jji ij^ddjj j»J i APG dl jjSjj (jialiijU Ulij JaI jjjj 
,tj 1 000 jk Lu jjj Ua jj ^ouj jl Jj <. APG dt JySJ j ijj»SLu Aji J^tjjj ^ jll 
^_yt ^iu t^ic !AS <ji ^ ; Rudip dl j APG dt jjj 4 iiUit ki* jtjcujVI - ^ 

. CO 2 J f- >*-id' jfiy da >^3 ^>a-Vt 


3-1 Jt j«jil k Jjiuil Auljil Ki^a jilt ij£tjj jjUil! ok ^ ( aJLj . 

• JjLui!. 

CO 2 dl iy *-^1 j Rudip d' Ajj j*. Cjjjjj j*j APG dt Jjk2 ^3 j _ 

. APG d' i>» jtjijjja. Jj jkkj ^jlt jjjjSli ^jjtjjy. wjS j-» 
. APG dt ^j^aS'jj duiau CO 2 S-M- J <tV - 
: Rudip dt j APG dt qu AijUit ^Joy kj-c - 

co 2 


APG 


RudiP 


r 1 


NADPII,H f 
ATP 





2x0.25 


3x0.25 


d ( kaj 05 ) : diltall (ji>4lil 

(Antigene) k-iiu ci jjill jy Ji Jkj. 

.4jc.Ua 4jt >u.l JjJ jj j ^c-UaII jlj % it SjUt ^Ualu.1 4j jSJ 

Sjiadl J Dwt ./u ^Lxqk.t Jjaj 4 jc.Ua CjUi».a Jja .j Jc i.. Ijujjit jjjljjl JSUj Jjj . 

(4) ijkJtj " jjjil ti-AkA " (2) i jiajl J a ja.jAl! .’i. jk’t a!ja J-ja 4^a .ja 4jjSjaJI 

.tjAjjtjAll " JjSll (j^jJi " 


-1 


-3 


-I 


-1 -II 


-III 


h 1 
2 


-I 






53i 








J-mH LS>VI jiaJt j ijjSjJl ajiaJi (ju ^1 jlV! Jlli pje. Jij - 

^JljSbj __)ia]! »j* ^ Sj^^^aII a»Cal! CLilalj*] SjLCa^ll ^»L*a.Vl (j-« a jia_'l 

, | r > i“ jJ J5L.W ^1 

-3 

AoisLk ikluj till j 4ac. jj 4 jc.Lu 4il>’i..il ; X A •>*.. 'Cj) jlA*j V- .'. _ 

"; J j Lull . 

Uiu 1 J " jjlll " ajJl al y* X-a <j e. yi - 

^ l jU J ' ^ M ojUja* ^ k aal ^JcxujI^ * _j- 'isy^ya L^jj£ X iLl; _ 

-1 

; ^ullill JiLvj. i 

-uli-Jl AikJl J A. Wjihl l AjikJl (j* J£ <lU ^ iaUijVI Jjl jj Jia.!jU . 

<ak_jSi*ll 4_iiaj! 4_i1a. JaLii jVl fAxjj L»jjj i SjULo^II y&y Jjlji, j.v_i l 

, aJl» L-» « ' l jj£jj ail jj ^c. j 

L i^S- kl l j>JJjJsjlSl (yS AilaJl 4jlCi U _ >_j 

.«liCa!l —1 y* aaa-4 ^aaikl! ^J^jj^lll Ajilai' JiVi _ 

J S J T i ] 1 $ju» .ku _y ejLCajJl ^Uaa.V' ji kMi "^" JSJLll ^ • _).!.'I t _ 

; t-j ya ^~ » ~i . » v jl - 2 

Ala- <ir^ cULSjj <JUi jil ja ^ .■ n^' l <A& oUj ja. ejU^all 

. A*x [ AjCa-'l al JD 

." Cfk. -k^ J 







2009 »JJ- jjlaJLai ^ JaaiHll ^iwij _ja3J! 

^30j Lui 04 I oJudl Ajj^aj oI.itvII j AjcgjJall ^jic. ; SoLa]| 


]g.)!4jlll ^Ijoj j AjL^VI 


JUVjJi 


; 5ijj* 


^up 


JJ* 

tW 


01 

01 


01 


4x0.25 

4x0.25. 


4x0.25 


0.5 

01 


0.5 

2x0.5 


08 ) : JjV! Ctt>^ 

; j»v 3 I4J] jt i»ft" Cj’J'luII .o j 

. 4 ‘ - 3 * »'> - 2 * jJjjSjii* -1 

• jjjix-ijll ^3 juliill /jii <j jli»]l 

: l^’ -la-jl' * 
AxoU j aJjJc. CiUjJjjSjjx«ll - 

, Lj.uaj e j;uS Aj 5 L 2 il» 5 ! ATP - 1 ' - 

. (Jit jaJI - 
. jIj! ij c. i^Uc- JjjlijVt <i*£- 

jjc. j aLIS . 

. aLB aKSUI ATP -11 V s - 

i. «i«^> jjj. 

'jltJl o jjjS Aj*S - 

; ia—j J£ t ^ i ~ i ■>'i ^ilt 4 .;~ v j i . jj- ii . i *’ i I » jaUoII . 

(Jjiiill i j*Uo : ,^1 j$]l iu-ijll ^3 * 
Bj/kUa ; ^3 * 

; . 

ATP -l! tj* <xt£l)j (Aa<>Uj »..\i.ifc j y^j ‘ u ■'*“!' • 

£)a 6 ^) i l * a Aaa& Q *\ . tt - ! j tA^alj Jji J iLAj^JU J''- aB ; j-aijll _ 

: ^..yi 

4 —.Ja A~\ lit (Jl^. w " d ''^ '' J 

; e_j^h\Ja (JSl A jl La T ^yi aJjIhaII 
C6H12O6+6O2+6H2O —►6CO2+I2H2O+E ®JJJ 5 ; (jiijjll t j*U» * 

C^H^Oe —►2CO2+2C2H5OH+E ^ V 1 ** 1 * • >“-* 1 ' »j*Ui * 


-1 

-2 


-3 


-4 

-5 




7 4 > 5 AoImS 











<^ult 








01 


0.25 


02.25 


01.5 


0.5 

0.5 

01.5 


0.5 


0.5 


2x0.5 


0.25 


9x0.25 


: (2) ttjjjli > " «-i" JSJJi J SJiUJi jjUil! jJL&\ J2Lj!I 
ATP-J' J»mjH J oLjjjjjJI jjS jj (JjSj j-uij^13 /Hi. u5*jl iiLwal <Jis. 

ATP 2l (JS22 tillj CjUjjjjiJI jjSjj Jb Jj Jj-wSVl AiLJ oic- . 

cJaxi ATP -1' (J jC u i jaLuj jja. J La-jjJj kjb_jj j Jl jj£jj tilii Jauj 

. A TP-1' ^ l/> jl Ajc. 0 XU (_J jjl vliljjJjjill JJ jaj ■';■■■' Ljiy . 1 J yyj _ 

; Jabullt ^xuj' 


-11 
- 1 


-2 

-3 



Aa-J' 


2x0.75 


0.5 

0.5 

2x0.75 


0.5 


2x0.25 


ADP * Pl ATT* 

(ilii 05 ): Jtili <io-sn 

• " 2<_J " i " J t_! " jjjfc.*'! aJLmI' jjjljjll Jjlaj 
Ciii J_«c. oLj j*£j 3 £ j 1 £ «! ' a_u£ ijc-: " 1 m ” J 5 »« 1 1 * 

3 jxiS C 

3fc u j. 1 ^*1 ' cJj>-»ll J »j >j-*j l£ Sb“ -sj® 1 : "2s->" * 

3 jj*Cji*■■■ j <3-*® cjU 
■ 

. ^ibll (JsUii Ajbkluil (j^a jta j A, >jii j)* ,jAJ(Jib - 

; jjS j_yA' jjjlj AJj_^fca jnulii A a Vlall Aj. >■ jil! 

] J- jj <Jalaai 2j» jj — a Jc. (jt a*JJ jj - 

; A-uijabll jjUil! ja-jj 

jli j^l l^i Ji p SjL»l' jljs) J 1 £ jj>1 ajau i_uuu ; JjS/l aJL»II J * 

. flVW jjAwa'SI' JJ Aj-J j-« 3£ J A ji . ^ i r . aJLjj Jjj ^jc. 

«jL» jljil J 2£ i'j 1 £• (jju^Mili <j* JS Aji2 y .ijj uj : AailjJ! <3LaJl J * 

iljli Juibj i P ijUt jljil i->jui 2f ^ljAal' 4_f yj*A Jc- 

. J’VLi (jXua.yi jja i 3J- J Aiwit AiUoj 

; aJLj _jl' jjjlaj 

*~/j'All>iJ Lofji 'jlj A^llkx Ajcl J (jJUjSjV'j Oi*O - <J^1 ■l 3jk -'s 

.AojUliil Cjlii m. ii«lt Jc. A ^ A . VU 


- 1 


1 J 9 Jil ~u5 t l> f un d >xj - 

• J^Lull . 

A u.uail 1 £• Qa P iJU«3' jt js! (jolUAiV' (jJ 3 * 

,i»VV' j ivii i Jl JbiWj 


-2 

-3 

-1 


-1 


-II 


-2 


-3 



71> 6 AaI^s 







UVUJI 

4jU.yi j^«ut 

jjU. 


jr>r- 




2x0.75 


2x0.75 


2x0.25 


( LUj 07 ) : 

: (l ) Aijjjli i>" sj " j " i" uiiiVu JjLj. i 

:" i" Jsjji * 

: jjSjkll SJU ^. 

Lujiij jlixjj vl l J T t ( Jauijil ^ 7 .-<»l 4 -lxOb ^ I AiLjal 3 jc 

. jiV' 3 _ja.j ^ jjSjliil <UL«CLjiIj Jl53 1 4ojlj 80 jjc. 

: jjS^ 1 j jj&DU' . 

jj..iij V J 1 -JajjjSl 'ft fjjiyi 4iU3al Ju 4 i j-xtl l <Lia 4 ojIj .X*jl 4 _la£ 

. fi>V' J®>* <** j J y9-) ^ <SXg^uJ j»^«a VJ ^3 i 

:" <_j" jsjji * ' 

* Jilaal) ^ ^ 

aJLIs 4jj\j ] QQ (J^lib. Jxujl! ^3 aL- n'ia II L>j>“^V' 4-uS : ( 0.1 V ) jjSjiill <Lx . 

<k»iji« 4jli 100 ^ ikioll jj?~£V' 4J-»S ; ( 0.5 V )j£ >1' All» <^3 - 

ijH SM5100 J3ii W jo?-SVl ij-S : (9 V) j ( 5 V )J^>11 (,4a. - 

,4jjLxUj i n>ni 

£ jJdxll 4 jx£ jljjj -Ljjij 5 ! ^jiVI jo&jj Oil) £. I jjjS »jl 2 ll jj&jj jl£ uaK ; ** 

i lA jlj L*l£ Jtlilil SjLa tjo IjJtfl j;uS 33x5 pjjiyi J..‘ a ^\' '3A j t Cyj^ «3ij 

tliUjji “Lxjlj U jjS JJ 3 I j u^4 \1>\j iaLij ^ i.«*ij S3l»jl j* jjX4 jj£jj Jjc-J 

.Jaujlt sjjjlill jiVI 
; 4_lLi JS ^3 1-iU ail j_* U ~.j La J _ i_j 

, Jc.liill S 3 L 0 4«jiK aJVaj A^oj^iVI j3*j3; " I " (JSL13I * 

Jcltill SjLo jjijj 45VJ3 4c. j** j3*jj ; " <»j " (jSii!l * 


2x0.5 : " (j" j" I" j4K2Ji ox JUUII -1 

4_j£.l^)j 4 (jLxill j3^*ll AlSxLall AjujV 1 , iLa^V' 3iij Jc-Ujll s3Lo (.. A jC. . 

, oJlcuIa A-na x> 

AJ ^5_ja 1I Ai^aUl A-ULoV^ (Jc-liill S2iLa ^^ - 

.o&liiSi sjL* j-v ' <j jiiio 

0.5 : ‘-^ 4C ’ ^- cj 

Aic- Jc-liil) d^Laj ^jJppU Jlxill ^jxj -JaISj vljjjjkj pijjty) (J-a& <Lj^b 

jLxSui ^luai ^ aK o!a 

(Jclioli SjLq 


3x0.5 


0 


I^JLjJaaJ *_>J j^yi xi) _>i= (JjIoJ _ i 

Jc-llijl »3Lt 




(E)fi>7» 

; joSA!! l_ij jjliJ! _ <o 

,»L}jJ5 i^l'Xa ^ Jc-liill S 3 L 0 oLxjI jill 0 Jjjli jxxu OJJ*. iril.tJ 



7 0*7*^!^ 





yLyjji 4 U ill iL] t 

UjUuLumJIj CiUbLU^U (jjk jJl <jljjJil AolLjll AjjjjII 0 jtJj 

2009 4jj*> t£jjl£Jl ^JUsJl Ujjil^ O^lgJt Jbo*1 

* -. ui j£ : v-iJ' 


(_ a ,/t'i j 0 3 • ®«Xil 


^jfcii : s^U (j jL^>-t 


20) : J LiVl 

(kJL 04) :J-jV' 

launujll ^3 in ■SjJl JjtjJjj (S 2 Og ) ^^uSjjjjI! 4jljjy» OH 4j.iAj ^311 ^LbaAl' J^ajI! £.1*1) 

S 2 0 ,%,, + 21 -,„ = 2 S 0 4 J - ( „ + / !w) : * 2 ^ fB ^ 

Loaa = 0) ^jaaJli ^3^ ‘ (j*3^ 4lV^J (0 = 35°C) 4jj1j Sjl^a, 4-AJ- 5 t5^ 13 a jjlaJ 4 joi1j4S _I 

C, =4,0x10 ~ 2 mol/L 0 3£j 5 (2K + +S 2 0 2 ~) fjAjjJl Jjk^ F, = lOOwZ, 

J * *» * j* c 2 =8,0x10 2 mo/ /i (K + +r) Jjk-« <> f 2 = ioo/mz <*>»■ t* 

.V T = 200ml w £±> 
.(Jj-olaJl Jc-UjIS ^iul y j'X a “jjijl /i 
; <Jc-lij]| J2 sIa 0j3*ll jiJ! JSjljuil ^S’jOg 2 ” J ^^ij-all 3^3*^ ajliC. *■: 1 ** 1 ^' A—1 

. gj>ll ^ (/ 2 ) JjJI <^ua ^lj-11 j£j& [/ 2 ] J F 2 ‘ V t c c, 

3^-kjl 4iaaJ (( =0) 4jaskl31 ( _ J i CAjJ jj iLp jjujSjjjJI J<_ylj*ll |jS 2 0g 2 ~J 44jfi t, im-\l /_a 

. (/-) Jjl^j (5 2 0 8 2 -) Jjlji a»# d&l£ll 

(2)<» CiUjc- f (.i ^ « F ‘ ^ 4ill a. 4 4i*3l ^ AkU .(3*3^ ^V-u (JSLuiI*ll j jjll ^USl J^all jjSjjM 4*Jj*1 _|J 

3.1*11 J51a (JSJulttil ^j3l ^jljj jjl*j 1* j*jj iiiaJlj jijUI f-LaKj Ia Jjajj F 0 = IGwL 41 jc. <JS ^ 0)3*11 
JS^J c r = 1,5x10 ~ 2 mol/L 6 3^^ (2Na* +S 2 0 2 ) f»Jjk-» AJauil^j /. 

; ,-2'aSl CjiuiUill 3 j-^> (_5-1c. J.^ia JjjII ftliLkV (»3^^ f jajjj^sII CIjIjjjjSjjj F > u>“‘-~i 


r(min) 

0 

5 

10 

15 

20 

30 

45 

60 

V'(mL) 

0 

4,0 

6,7 

8,7 

10,4 

13,1 

15,3 

16,7 

[l 2 ](mmol!L) 





_ 





h (aq)fl(V) 3 


?^3*ll jj 4 " 1 -1*4 6JJjlia dlljjJlll .3jJJ 131*1 /l 

5 4 0 6 2 (a?) /5A 2 (a?) : 3=-^ ^ / M 

nil (j^J (J-^aLaJl 9^ Ia jl . i\>»<y\ (J&UjI <3Laa,yi BJ^\jt*ll UjSI 

4liUJlj (_yia*J jilSoll <Lsj ojc. 4jj«il JjJl j^iliil ylj*ll 3fSJill (jl sjj'uijiiI! (Jclajl ^Jaill Jj^aj U jju m* qii /_a 

r, I 1 C'xV ' 

[ ; .1 = TX — 

r o 

.CiUnUall 3 jJa 3*Si / j 

• [ 4 ] " /(0 uU^' ^JJ /-* 

. (/ = 20min) ^a 111 ^ J&liSll < )*>a 11 4c. jxrtll LuLu V. U43ki /j 


6 6^1 






(■htti 04) Ca w*olt 


jy ;cJ *a La j ll (jlc- A-JUll ^i-aUxll qm -1 _ JSjill <1 ua1 ! 

+/—n _ _ . E =6 V »yy ^Lj^S- 

1 . C = 1,2 jiF - 

C K, 


R 


1 JliS! 


. R =5 kQ. Alajli* JaU - 

,fC Ajtlats - 
; Ajtlalali (jiij 


. C J R ‘ E ‘ - c( ) t « ) jjj JaJjJ 15ISI AjLialaHt 4lsU-al! ^.jl 4daiJjjall A-*a. <jj3ta jjjjLaj _J 

dt 

- -Lf 

.l$l (Ja£ U c (t) = E (1—e RC ) : »j4*^' J t ,.T4.all 4jLi»l£i3l Alila-all CjulS jl (Jiao -2 

.4-ojuiI Sjl-lJ] AnU ail l j <1^1 JLa La i /?C ji-^Aall oAa»j AAs* -3 

;4^1Lill JjAaJ! 4^3 4jjO-aJl CiUaaJJI (t) JJjaII A-a.il i.iiua .1 -4 


t (ms) 

0 

6 

12 

18 

24 

u c (t) (V) 







■U c (t) =/ (t) <^u2' ^abJI r-j' -5 




• W C' Z */ \ - Z SP *** ^ \ ^ 

4 C,R,E i (t) jUjII AjJaaJli SAill A-iS^pJl ojLutli .iv jl _(j 

.(t -±<X>) J (t =0) 

'(f —> cc) LaOJC. IfrLtjS L_uaa,l 4 AA&all <jji-all -LubjflSlI AilUl 0 Juc. i_uSl -7 

(JaUj 04) 


. 84 ifjtt 4-aSjJ Po ^b-aj&l *Jaj 4 Jjli 4 J-a« 

(_5JJJ AauJbll l$la JA.JJ V jiUaj #■*& jljJI .djLaLsJI 4^1 ^ 1 898 A-Lu) ®J- 9 t —*4 jSI 

.diLa^uiait sJA ' 3*^°' «.ljji jJu-^aJ a jjliaj t_'\fui /jV OC CjLadijai j-1—o^o j : n»j .210 

;S jlj*J\_J J jj^aLall La - 1 

\JLoJ U<• *» - t. s * a — j 

* cr^ 

• 2 y* Oil s, jjj a ^La-*a> 210 -2 

. Z ‘^4 (j - l^isa-a (Jj^alaJl Jj^iU ^ J Uia l l Jc-liull 3Jjl»-a L_uSI 

ja f = 0 ^»41* (j*<j-^jjc--^Lij jlj t l/2 =l38j j* 210 SUa.c_L-aj4>ju' -3 

:^'^ o = 10 8 ^ 

. (sdsisH ^la-svi iuiii crii x /i 

.t = 0 <laaJ3l ^ 5-mll ^3 210 <Jjil JOc. /‘-J 

. f = 0 <laaHl 4^8 AjU. 2)IS La £Jj bjLmA AjjJlll Ajjji AiC- Ajlajll SAaI) /_a. 


6 6 a 2 ^aLs 









(■fatij 04) ifrl.jB itLagfl 

{y* ( h) j'- ul * L?* L^J^' ( m s ) AjM ^Uku-at ja3 jjAl 

.Aj^L* Akftjj j^C- UlrurtV I jaftll gioijj R) Lb jkS *—fcn»> Sj£ jiajVt jfl*j 
.LtLJlc. ajJJaj (^uuiajVt jSkjalt ^k-olt ^C-Liix^aVI jaftlt <£ jv jujJJ 

i G ^ *Ja al Ls Lq — J 

, jails 1^1 A±uii3L iUij]i yjjiiii SjUc. v_ n<t _2 

.i? j h 4li£ Mj 1 fLJl <—i-iaJt Culj ((5 ) j (v 2 ) jail) 4^ j*u £Jja yJJ AiSjadl SjUjJI ^jl -3 

.(v ) AjC. Jjuij ^ h) Ac.lftJji UJMtffc tj j ftU u.aj.laJt jaiill uije. -4 

.tiib ^£j juajVl 4_^c. kftmj V bLaJ jJat , J<«2t Ia$ 1 jiajVl aji <.imaJ -5 

• C* it ^1 } 

r ~ 24/? : Ia JJ*-* Jja. (jbjVt ASjik jjJs 

R= 6400 km , m s =2,0xl0 3 kg , M T = 5,97x 10 24 kg , G=6,67xlO^'Nmlkg' 2 

(Jbtjj 04) :/jAJ >»3 c*>i >4jJt 

;4LU-Jt? (C 2 HfH) Jijj&VI j (CHfOOH ) 4l^VI j^ cm J—UM Jj^t ^lai] 

CHfOOH +C 2 HfH = CHfOOC 2 H 5 +H 2 0 

j axaSk <ja 0, 2mole L>* j* AjL Jl (Jib £ Jmusjuj fUj ^ C-lJLuij t jxjli AlV-V JftUdll JJSau Auitjd 

10 go-H H* 3 4o^'j £ J’ *4 ‘ (C 2 HpH) (> 0, 2mole j (CHfOOH ) 4jj^V! 
^3 £uiajJj c T uiUVt*^«aJ ja]t ;ja fAaJt jufti ^yic. l$ia JS (/jiaJ ‘ 10 <jJ) 1 ja 4_a3ja jLui.1 tAulil 

.AiaUkail (Jiuijj AjjIj 4jjI js*. 4aj} ^jLu ^Ua. 

^jjJjuuall ,Il>„,ii,S jjJUA j-“ ,^jLa (jjla-a Akuul ji Ad ^jblait jJauoJl jjl*jj (JjVt t-JjfiVt g jii t — 0 AlaaJll 
^ ti N jj| 4 ftl t >t l J^SilSLiil 4 C = 1,0 mol.L 1 ts^* (Na + +OH ) 

<V 1SM ^Jt jA^Jt ijsM ?s&\ (V \ e ) (V be ) 

; (Jj^aJt ^3 CiUuUftJt il JjSAj jit C—ijlit 4 jlaalt jj£i aJu Ixj 


t(h) 

0 

4 

8 

12 

16 

20 

32 

40 

48 

60 

V’JmL) 

200 

168 







66 

66 

jfcUuitfjisjc ( mol) 












f(JSJiLalt jiuuVt ^uuit La /l -1 

. (C t HpH) dj^l j (CHfOOH) c>^' ^ /m 

f CH fOOH ) ‘djjilllVt jaxaA jll (JualaJt JjauuJ ^AaLJI ^jjUajSlt Jc-lijlt <bl*-a /a 

. f A^a -1 " + OH ~ ) ^jiij-aJt ^u«SjjiiA djU-j 
_^al£3i] ^jiUJ juLuVi (V ’fc) j (n) ^Vuol l AjaS jij A52iL»Jt i_iiSi /i _2 

.a^lci dJ*i?jt (JaS,l .»j (Jc-liJl (C& (X ) A-ajS L_Lua! (JjLuJl ^.Iftllt dji>J Ajl,»l>iiVL /l_J 

.X-f(t) (^aialt ^jt /a 

T^VntuI tiLa i x ^JiJilt Ajjoii Uuat 

.Aiaji ua ! fA . Jty t^Udl ^iull aIV^J uj'jjit aHa Q (JC’LidSt JuiS jc. JJC. /jfc 
















(JatH 4) : JL fi\ 

;l!j1 jlan-ftll 


/m„ =1,0087m ; m p =1,007311 

c=3xl0 8 ms 1 ; m e =0,00055u ; lu=931MeV/C 2 

;djl jill j_pa*j (jc. al <_]jix i^Lll - ] 


jaoUsJI AjjjI 

2 ,h 


2 He 

14^ 

" N 

94 c r 

38‘ 5r 

140 Fg 

54 Alt: 

liSjj 

92 U 


2,0136 

3,0155 



14,0031 




E(MeV) 

(SljUl Ljj AiUa) 

2,23 

8,57 

28,41 

99,54 

101,44 

810,50 

1164,75 

. 

£/^(MeF) 

Jil Jaujll AlUb^ 

1,11 


7,10 


7,25 

8,62 




(u) 4 Jj£JI Sixj /<_) Sl^jl! Jauj AiUa /I ;AJ'uII dll jUjJIj JSjj^oIaII La -1 - £ 
f.y^ai\ kc-^tM j Z J A J TtlpJ IH n J SljiM A]j£ ( 777^ ) L)" 9 AJV*lJ oljpi Sl^jll -kjJ AaUa Sjbe CJjS.1 -2 

.(C)t'j* 1 ' 

. (Me V ) Sixjlb 235 f jyj' st J»j j *SLL 4^-' -3 

.3 jLJ 1 (Jjixl! dlli-ljS JaSI -4 

.Jlc f IjljSU JjSVl(l3jLaJl Jj^aJl ^ OJjSjull ji <>) »*j 9 *-' -5 

; i _3jLu»ll {Jj.v>tl Cy> j*s*\'i* 11 Q 4a *A Ajj^jill -II 

.”N J\ “C /i 

(^jal* 4 t> UJJ"J 2 He A_> 

‘ jgSr ‘ 'yXe 2 ^u /-*• 

j AIsIS AjjjJ aLUaj (_5 (JjaJ <JS LF--1 
.AjaLaii! t AjSSjJ ji Ajc-Ltd] t AjjLLtdil ; Jl AjuLuJI Ajj^ill diVj 'x'i ll t—ftu ,, a -2 
. (Me V ) Six^lL ^Laii^l Jc-Uj j jLkdjy I iJc-IAj Sj^xaII AiUall > _ < » «% ' -3 

{JjIaj 4) 'u >4jjt 

AjjL AA-xiai ILiaiia AiijajyLa C =1,0x10 1 AiuSLa Lb.il 

(3«aJ J? = 15£fi AlajUu JSLij t g =0,6 x10~ 6 C 1aj1^L> 
Aji-LISj 45-ajVl JSL11 J Ai&all jLaJtiaib JaLuII ^k. 4jjbjg£ Sjb 

* 4* Ul al l . a]j|j f — A -4-la^fcJll * -Ji 

,lajlui iiju-a jaII Sjl-ill klv\A jXaa j\ -1 
; ItiItxaII ( 3^ -2 

. sjWl or'k j^Sll jLull J JJA A^a. - 

. M ( JU r L« -3 

AjldaliHl aLUaII iXjU dll jjjjll jAii jjjli jjlc- Jldc-Vb -4 

,y AIV JJ 

4 M = Xe* 2 *lK‘* 11 Ll* Aai.>.>ill 4jL<~»laill Abla-oll (jia jjJ -5 

,\ Afria JS AajS b j a bjja. 



6 6*4 A^vLa 







































. u c JJjjli Aaieyll Sjb*l! ujjSl -6 
yU4i = y ) AjiajI! Sju*Jl yj .7 

.(5BBtui Ajym a ,,a ] l ( sJa]l ja jSUlI Aaulall Aiylalt ylul! ( J ic. ^ jjII 



^ 4) <» H ua 

o ‘tlall ya U^J UljSLi UajiLu m = 100 kg £4 AJiljS J^yiiaua ba ■ « j 

. AjjtlLl Atys yjJ jl j3 » -a] Ajwiilb 
cW^) f =Kv JS-ill C> IfJjbc- A-aijlie Sjfl ^Jt <UajLx *bjl «^Aj 

.( AxSb 

At J*j| Aty* ^ikJI Alike. j£ya £jUi ( fl ) Oiyjij -2- JLill ybbi Jloj 

•O) 

^Ba-aJ! ASjaJ A jL^Ull I ABIxaII y ^ yy ‘ y*jbl yjjlail ynkll - J 

— = Av + j? : i> 

dt 

-W^jW 6 - (j£*J 4ilkj yUij B‘Aj '-U3k 

AjiaJl Atyuill t ( g ) Aj*iajVI Ajjjl^Jl JLs»-a #Jji - ; (^LajS UiLu y»c -2 




0* 4»L4J3 jl^Lalt iiA S*1 ^j JAv ; - jIaLoII 4-aiftj AjLUJI 4£ 


Km J 


. £ 1 " ' A*tU A „l4 L ' . .'-s. t 

. 0 < t < 75 I JIa-BI fgk y“yll AlV «li Atyjai Ciljjij ULS Jia -5 


. (mol.r')'^j^ 'y&> c ojfJ CHfOOH 1yi~J <^La JjL^ 

.frbJlj bbjjlijVl Q ^tA't . yu J,> „ < q 1 -J 1 Jjaul] ^ .ial all ^UaJ^]! (Jclijlt AliU-a wjjS) _] 

.yjLall ^LlojSII Jtlial! Vj^. ^*i3l -2 
.(JcliBI A^i) T , c [// 3 0 + ] Sjbc -3 

; j£JJi Jz. (CHjCOOH / CH i COO ~) AbUHJ (ATJ A^y^jl C^\3 %jbt Aj’uS yi-u Aii yu -4 


;oljji BjJaJl 0jbil) yj-'jj (C) Aa\l% a Aol ya yjSlyJ ya y A_<u3 JJkaJ _5 


C(wo/.A ! )x10^ 

17,8 

8,77 

1,78 

1,08 



1,4 

3,1 

4,0 

4 =1 /C(L.mor ] ) 





B = r 2 /1 - r 






.yjUl Jj^Ji JaSi /I 
. A — j (S) t-B* At-* 
. (CHf OOH! CHf OQ-) K a A-aj^JI ^15 /^. 












(JAaj 4) 


.(».CiUjjjS ^jlc. (// + + Cl ~) *kll JJ& o^a. jJjbl ^Ua&I Jjaall jjki £jli 
O^J 2 JJ& 100 mL CaC0 3 fjoklllt CjLjjjS <>a 2,0g W 2 ^ 4*lai 

.C =1,0x10 ~ l molX~ l 

i ^jVi <kjki 

iLl!i 3jl ja. Aj*j.i CttU (1 L ) c3j^ C5* j j>^^ 'j (jikioll U_*L$' s^ 22 kiiia quA! 

; (j? JIj1I JjiaJI ^5 AjjJull ^jLuII Cul£i t f — 25°C 


t(s) 

20 

60 

100 

P(CO,) (P a ) 

2280 

5560 

7170 

n ( co 2) ( m °0 




x(mol) 





j^jLuuSJI (Jjail) ^•■■ L aXall (Jc-Ujl) (jC- 3^>J*-<j! A-uU-aj£l' ALU-all 
CaCO^ +2// ( ; } =C0 2(g) +Ca£ )+ H 2 0 (l) 

.(3jlk! Jcliill V jA=k. -1 
^Jsij ^x) J (jikjuli jl*J! 3 jL« A_LaS(n C0 ) (jJJ Al!A*Jt La -2 
.(jAkt Jj^ll J-a^l t (P.V= n.R.T ) J jlill fjjjta (j nkij -3 

. 1Z, = 10~ 3 m 3 ‘ R =8,315/ <J°*i . x=f(t) K\i3\ Jk -4 

*4j3liSl 4 jli Jail 

_-_ £=J-Z1 

JjJaJl ^k Ajjioli C-ikr-j 2>-aJ>!l AiV^J (Jc-liuil Jauaj ^k ( J-J 4 ) JjljLi jjSjj A-aj3 £jjj _|J 

uJM 


t(s) 

20 

60 

100 

[H + ](moir') 

0,080 

0,056 

0,040 

n (H .,(wo/) 




x(mol) 





.A-kJ JS ^ 3 jU Aj*£ (n (H - } ) -1 

AjjlaL^I SjLall A_u£j (x) AJV^J ( n ( H «j) c^" 2 AjjljaJl 3jU*il .Xxji i (Jc.liu]t JjJiaj UjaLL** -2 

.Aja.jJl (n 0 ) 

> AJaaJ (J£ ^^3 (x) A-aJS i-hai^l -3 

, f v f ^jiLuu liLa x—f(t) ^j-Lut -4 

^ v , » r% , jjc-lilall 41a. -5 

,(Jc.lijli i ..iial'i QAJ ty2 "6 

. t = 50s Ajaa^i ^3 (Jc-llill A-utaaJI A£._ < )*a3! l_ u.i%I - J 

M(0) = l6g/mol . M(C) = l2g /mol . M (Ca) = 40g/mol 


6 (>6^3aiu> 





2009:®bjjlllSull hilnl l fl*-ij 'Ua k j>fci]l ifLkVt 

A^tij j-slll < a^laJl;A. tI m l I I 4ujb_)-iill JftjL* jLtt rk l 


jajiHl! Amj 4j&j jaIII 5jUVI 

^ JjV^ jabaj^i * 


JLlSLJI 

4_jLx^ j*«il ir. 








9'Cj x 4x10 3 -x 8xlQ--2 x _ 2 x I 

JC 7 j~ 4xl0~ 3 -Xf 8x 1(T 3 -2x f 2xj _ T 

[.SjOg 2 ^ (^>b! jjSjjll sjbc./i_i 

oi l) jjSjjJOJ AjI Jji oAba A_Ui£ jji A2kj AjUVnVi AjLaJI >lilll JjAa. 

«{ SA - 2) = c, X F, - X JJ>3I AAhUt 

V T -V x + V 2 4 -a^?. jj'jbli' 0A4J ^j-al' j &jbl A_Laj 

:,o, ! i =^-[/,l :J* *„=* J^SaaLulAi-i 

V { +V 2 1 - J/ <2) V } V T V 

t = o ^ [ 5 2°8 2 '], ^j£> 31 

[iSjOg 2- ]^ = ~~~~ a'jb.yjo / = o jjSjj jiLw 

° ^1 + ^2 

Tc ^ 2-1 _ 4xlO” 2 ffKj///xO,lZ. ~ , n _2 _, , , 


tWl = — 


= 2x\0 mol/L 


A La; ->. HJ jjelillt c.H»jV LAAli A«J 0Jaib<a I’liwll - /' - I ] 

, gj j-alt ,jc 1$'. ^ 4 U'tl Ajie. jA La ^yic. Ajj*il t_uS jj ( _ 5 ifc 

0jjbcbi (Jc-liul A_Jl A-y)/) aJaI*j»1I/i—I 

2S 2 0 2 ~ = Sp 2 ' + 2e~ 


+ 2e 


+ 2e — 
SP 6 2 - + 2e 


= S,0 2 + 2 /" 


^jVi ajl-jm aLu^i 


Alibi i AaJaLlaII 


AjlLa^Vl Abljuall 



















Ju3Ull 



a AjjLjjjaI! f j Lt l l ; SjLq 4-iLa.^fl xj 


AA^i\ 1 i fr J- j^jLw-% 


c, r, f 0 ^jj» ^ua ^>o3i j^j^i sji^/jr 

n(S 20 j~)- 2 x = 0 , n(l 2 )-x = 0 , x = n(l 2 ) = —-^ - :j»’^l ajc 

2 

r , i 1 C'F' ,. 

[ / 2l = T x -7^ 

z K o 


0.25x2 



5 

20 

30 



9.8 


[/ 2 ]=/(0 uW 1 ' r " j /- 


[/ 2 ]mmol/L 

n mm* 


-Jri 

rfe 

r •** r « 








r' 

. . .. 

.i 

~vr 






k-S3 

k 

■ I 




/■ 

'He. 


i > • 

1 1 



v 

£ 






: ... 


£ 



Frr 





r 


. . . 




‘ 

■Z, 





... 

r- ; 











t.. . . 


- 



- 








: 



: ; - 

~ 





-- 



— 





— 

j 



: : 

i: : 





""I • 

-r- 


ZZ 





L.iii: 


- - 







f(min) f 


! ■ t : I .* 


.•.;.'..:l.; i 


0.25x3 


0.25x3 


(t 20min) 




2.4x10^/wo/ min 1 IT 1 4^. j*J! ^-jLua./j 

(Jalil 4 ) 

• AjliJ-i' t~iil ( ] 


E =u +RC 

dt 

du^ J_ = E_ 
dl + RC Uc RC 


E =u c +u R => E ~u c +Ri 


4j\»Jr>\aiH A lilfc a ll (Ja. h = E 1 — e 


E E E E E E 

_— q fa _£ fa. —s — 

RC RC RC RC RC RC 































0.25x2 


Ajjjjajli ^.jJjJI * AjxjLSI.. Ajj'u jaill ja^i*Jl ; SjLo jLila.1 AjLa^t, 


XjLxV' j ■ ' l ~ 


; ^J*Jl (JjlVill ( 3 

[^]=W[cl=gM=Mp= [r] 

. jl* £* (_)iijUl« /?c 

63 % A.UaU AAjfLbl A^ j5lll S Jib I jib • A]_y].Lo - 

Llulj Aau|I - 

: J>*Jl (4 


t(ms) 

u c U) TV) 

u e (V) 


6 , 12 
3.79 j 5.19 



18T 24 

5.70, 5.89 
: ( 5 

«c( 0®/(0 


t(ms) 


0.25x2 


l'(oo) = o 
«,(oo) = £ 


(6 

A 

Y X £ 

J? 

£r=b(/,’ (7 
£ c = 21 , 6 . 10^7 


02.50 


0.25x2 


0.25x2 


0.25x2 


0.25x3 


(Jaijj 4 ) ; biiuii 

Cjlc-lubi bj.\is\A \j'lUVi i^KaTi j jjc. Aj jj al^j ; j. .•» ir. _ i ( ] 

. y j' P S' c 

. /( A,ally* Ajjji l$l AjI jj ; jbb ( k_J 

™ p °^*Pb+l He (2 

y4 = 210-4 = 206 
Z = 84-2 = 82 

.1(3 

t Yi 

A = 5.10'V'' “5,78.10'V 1 






0.25x4 


0.25x3 


A — A a — 


t = o ^ j A- A 0 e ' 

N ( , = ^- = l,73.10 15 
° X 

N 

N = -AL = N B e * 

4 

— = e~ M => In — = In e~ M 

4 4 

In 4 

In 4 = *=>/=—= 2/ 1/a 
/ =0,23.10* a' = 276/ 


0.25x2 


0.25x3 


(4 ) : &jll 

J O-ajV' j£j* »j£>»: ( 1 

oJuxj Aj^uI 


r 2 4^ 2 
(tf+/?) 3 GM t 


.. T 2 4;r 2 

• 4-Lo o — - = _ ■ . 

r 3 GM t 


(2)..v 2 I 2 =4tt 2 (R + ft) 2 v = 


2*(tf + ft) 


- : M ( 3 


(2) 7’ 2 =^~i^-:(l)t> 

GM r 

•U.J v 2 . 4 * 2 - +A)3 =4 ^(j?+A) 2 


0.25x2 


0.25x2 


0.25x2 


0.25x2 


2 GM r 

V =--— 


w o?+ft) 

• j»*. ^»sJl (4 

U jja^i J j*. ^ u- 3 ^' Jj*- JJ^ * 

# lA jja-a cJja* jj.il Ij jLui4 JjSj Aj£j^ jjJ * 

T - _ = A7I \- • /, fliSjVI 

0?+fc) 3 GM r c 


ft=? 


\t 2 gm t 


-R : 


/i -35841Xm jl ft =35,841 xl0 6 w ^ 

(3 ) ASvUJl j*jib ; v ^>*21 *—jLlu^. 

v — 3Km Is : v =3070 m/s 

F = 446,33 F «j* (5 

(J? + ft) 

a^jUall Sjill) -iajAuii! ^ja AxilAi 


15 


11 tj-» 4 AjkL-o 








3L.5UH 


4j'.j j-vlH ^ jl*JI - A 11 .£.ll AjjL) jjiJl ; SjLo jLiii.1 AjL».yi 




( Jalii 4 ) : Oi>wl' 

. j&y t cj 1 _i(i 

• j_ l_> 


yUl CHfOOH +C 2 Hf)H =CH 3 COOC 2 H S + H 2 0 



0,2 


0 ,2- x 0 ,2-jc x _ x I 

M+* 1 '. £ 0,2-x, 0,2-x x f xj j 

; 4 aLLu - j, 

CHfOOH + (Na* +OH~) = (CH 3 COO~ + Na*)+Hp 

n A = n B =CV ' Bt : SjjU^I Jc-lij jalSill Ajc. — I ( 2 

« a =V 'u : 

n a =0,2-* :»j“V' ^Sj Jj-^ J- 

x = 0,2 - n u : 


E 


: r u-O ^ J x 

(A) 0 4 8 16 j 20 32 40 48 60 

tol) 0 0,03 0,05 0,08 0,10 0,12 0,13 0,13 0,13 


( ) x = f(t) : 

65% ji r = -^- = ~ = 0,65 -M 

X max 0, 2 

, ^Uj jjc. jji jijiuu 


= 0,65 - Sr* 


Q _ (*/) 314 

w ( 0 , 2 -x^ ) 2 


116-5 












2009: £jJaj^l jajftu.ll pluij <U*3 ^aUI 4jla.*5M 

4 jjj j^jjI Ajjbjjall jajLtil ;SjL* jLuil 


i-sua 


Jailul! Auij Aj^.jijxoll 4 j1a^|! 

_' yjOll J. j^jJ\ * * * _ 


bla.'jll j~a\ ')C. 


:(04 ): JjVl ujj+* 

. Objill , i l,iA.ail AiUall _‘ ^ 4jUa - /i - ] ^ f 

\u = — m la ,, = —^— = 1,66x10~ 2 ‘ % : J&l' /s-i 

12 ( <) JV„ 

£, =[z. W; ,+(^-Z)w B -m^]c 2 -2 

£ f = (92 x 1,0073 +143 x 1,0087 - 234,9935)x 931,5 - 3 

E, = \,%.\&MeV 


v jj-b j-ftll j jl^o 



\\ cijj 


14x-» 

HXe 

1 235 u 

92 U 



v 

7/4 

2,85 

7,11 

8,32 

i_: 

1- 

7 

1_ 

,62 







[iMj 



94 c- 
38 

jljaU jjSV' Sljjll - 5 


. JjAaJl W jjSi Jjal jj 4jjj 

JS1 ijjll Aa'Jb jV 


, ;c’->7v+> 

/‘-l (11 



/v 


* 5 o r +> -> ^+ *& + 2 0 '« / c 



. i :J^Ul _2 


rLa^jl ■ 

- k_j 


jUaAil 

"2 


• 21 J ^ tjlc- J&liG jx 

bl — 3 


£ «|(lW / -W,)C 2 | 


W 

= +17,04 MeV 


w 

= +184,7AfcF 

















4 i ^ jlxl! * 4 '« ■*'! ^ ;»^l*jl - ajLm j 


j..«->1 sc- 


050 0.25x2 


i + Pr 


(JbUi4 ): <j 


sjijj' * a.-< j _ | 


01.50 


0.25x2 


0.25x2 


- / : J* 5 - 3 —2 

u K ,u c Jjj^KUS — 3 
u c + u R = 0=>u c =-u R 

• 4ji, lJ. a'll - 4- 


u l +R— = 0 
dt 

u e +RC^ = 0 
‘ <A 


du 1 . 

— + - u = o 

dt RC c 


: a , b -5 

ae h ' +RCabe h ‘ =0 
e 7 " (a + RCab) = 0 => a + /?Caft = 0 

6 = —= -666.7 
RC 

u c (0) = a = = 6 : / = 0 ^ 

_ 1 

u c (r) = Ee RC = 6e' 666,7 ' : u c -5 jl'ojU*i' - 6 

u (0) = 6V ui* / = 0 ^ 0* - ' - 7 

1 .- , 1 

b = — ^ j 6 =- 

r tfC 

r = l,5xl0- 3 i wc(r) = 0,37£ = 2,22K 

6 = -- =-L = _ 6 66,7 

r 1,5 x ] 0 3 

( ialSj 4 ): 4Jluil ^u nilt 

( 4;lirxp + ) AlaaJI julaJ - 1 

Z^ =?+ 7 =w ^ 

: zz cs^ JatLayu j 

, dv dv k 

me -kv-m —=> 1- — v - e = 0 

5 dt dt m 6 

,.\ dv k .. 

(1) - — =- v + g 

dt m 

(2) .... — -Av+B 

' • *4* 



11 i> 7 x iv - n 








aOUI 


01.50 


0.25x2 


AjJJjsull jkl) ; Ajacill.. Ajjljjaa]l ^jixJl ; S^L» jLHI 4jLa.Y' aJj 


AjIaV^ £• jjbu 


A — -j B = g : (2) j (l) jij aJLLLaLi 

m 

: jb4' (>• v t J g O* <JS <-afl (JJlisj - 2 
; (j-o a ~ilil«o 1 ^sj V ■ ■' ■" (jLu2t 

( 3 ).... a G =at + / 

2-10 

a =—-—0,8 j v = 10 : ^ 

10-0 

A = a = ~ 0,8 : (3) j (2) u£ 5iVJL»lb 

B = y = 10 => g = 1 Oms 1 

; <Laj = 0 ; liul A_UaJl Ac jaJI c. j^c. 

dt 

Av s + B = 0=>v, =-- = ^£- = — 

^ -0,8 0,8 

v, = 12,5/nsr"' 

; JjlaLollj — jl-iiLJl SOi.j Yi.wl _ 3 

m 

A=i.=>^s. 

mv, kg 

U ji! Ala^i i M <ubJ1 (jA ” Ala, W = Mill = [7] 

W ' k L*J [ L ][TJ 2 1 J 

• k It 

S ~ Alia, j — Ajblio^lL: Ala j — = 0,8 

m m 

k =80 N sm~ x j — = 0,8 : k ^^--4 

m 

v(/) = /(/) ; _J s? juS1I Jjo-jII -5 







sSKSsH-iSEHi 


SSJSSSSSSJS™! 

T'rrrr^rffrTirnfiTifiirTr^riii^'ri^ 't -FiiiniM—■ 

ssiaaog- 

HSSStSHS 




MWBaPMw wn M a^ai aiii 

sKaigaESEgBaMaB 


■BiiaiiaanvriMtTi •■■am 


mmsi 


a» j :.;2SaJ3!ff! 

-s«sa 


siKFFE 


IBB 







11 (>» 8 Aii—a 



























0.25x2 

0.25 


• Ajxjill,, Ajj'jjjsll ^»^i*Jl • o^Lo jLuoJ ^jLa^l 


j •—' “~- 



: ol^ 1 

CH£OOH ia]) + H 2 O a) -CH£00^ + H£^ /> -1 


• ^. ‘yj'i il -2 

CHfaoi£ ) + // 2 0„, =CW,COO M) + W/>*. 


AjjIjjjI .£ 

CF 


0 

o ! 


CV-x 

SjUjj 

X 

X 


CV-X" 


*«r 



nllip'l, =*„ =[«>»’], J' :»■ JC ^[///r] Sjl*. -3 

’■/=r L -=^ s ["> 0 *] = rC 


x„„ CF 


Ka = 


[ino-] / .[c*icoo-] / _ r . c 

[C// 3COOH ], 1 - t ° ' 

; Jj^l JUSt /j -5 

■-,_,-.\ I 5,62 11,40 I 56,18 f 92,6 


A = —I'L.mo/' 1 j 


r 2 | l.OxlO" 4 2,0x10 4 lOxlO -4 16,7x10* 


/! = f(B) ijLJ' 


^ j ] ) l^xolL jaj ( -ijVi...o jLull ; f( vTjj'ull ^lVru.il 



a = —= 5,435xl0 4 
A B 


„ r 2 C 1 1 r 2 /Vk 

l-r C K. (l-r) V ' 


: i£Ui 


Ka = — ^(2) j(l) OP<j£ AijliiJlj 


Ka = ---- = l,84xl0* 5 <*j 

5,435 xlO 4 




1 1 (>• 9 












1 1 u* 10 





^>.alt 4i 4jjlj jjil! ; SjLo jtiiiJ 

5jLxV> j-oUc I £ J*-®**!' J 








OtijUL!j Otf l*a»}0 ^jJt O'jfOJl M’jJ* 4aijs5> «j*jj 

2009 0^ (►4*^' Obws*l 

j j 11 i 3k &jx!l ‘ ^JtwJ l 

C il^JaU^I ;5iU J jL-^l 


‘ * j>i *j cAc-lxu 3 \SJill 


C^yiLjfl jjjP>ijj^R jUia (ji JuijiOl ^jJc- 

.tl A ) 

(Ufl03.S): J#ZiLHfil 

4 1 

w o ~1 -> wj=2 j m WH 2 = ^ m « + i”^ m « U£ N J* **!&-(«„) 

v n ~ u n+l ~ u n 1-5 N Hj** (v„) AjMjU 

.* 

.Vj JV 0 L-U-Ukl {1 

. IgjuLill ^jii*J «_liiaJ Aju-fcliA (v w ) i} (jA JJ (2 
5 rt =v 0 +Vj +...+v ra _i \S n jr^Aa»-«J! n ‘UV'ij L_LuOkl (3 

u n~2 ^~(i) + ^ :n ik* 6- ^ u*J* (v> 

•AjjIaL. («„) J u£? (*' 

(.LliiOS): ^^^ 

z j P(Z) = (Z-\-i)[z 2 ~2Z + 4 ) j2S P(ZJ 

• P (Z ) = 0 C '*&^ 0a> { j 

Z 2 = \-Si s Z x =\ + i (2 

•v-Vi J^s Jo Z 2 J Z A u&\ (I 
.j^wiVl JCMI {J&A11 tj <_.uSl ^k_j 

Z 2 

sinf—1 J cosf—1 O* A-yall ?££J (> 

U2j ll2j 
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Lc football est sans conteste le sport Ic plus populairc et le plus universe!. La coupe tiu 
mondc se deroule tous les quatre ans dans un pays clioisi et c'est 1'oceasion d'une Iiesse 
mondiale. 

Aujourd'hui, cet evenement est d'abord une fabuleuse operation financiere. On sait que 
Pattention d'un telespectateur n'est jamais aussi soutcnue que durant un match auquel prend 
part l'equipe de son pays. C'est done une disposition d’esprit ideale pour lui faire ingurgiter 
quclques messages publicitaircs. Les grandes entrcpriscs ne s'y sont pas trompces. Sur les stades, 
leurs panneaux s'affichent a hauteur d'homme, et sur les ecrans leurs annonces reviennent a un 
rythme lancinant. C'est que desormais, il s'agit de gagner dc l'argent par tous les moyens. 

Pierre de Coubertin, 1'initiateur des Jeux Oiympiques modernes, avait eu une idee de genie. 
T1 pensait qu'il valait mieux opposer les nations au eours de rencontres sportives plutot que sur 
les champs dc bataille. Mais je crois que s'il etait encore dc ee mondc, il serait passablement 
rnecontent. De fait, ee sont les chaines de television qui dccident du choix du pays oil doivent se 
derouler les rencontres. Il est en effet plus rentable d'organiser la coupe du mondc aux Etats- 
unis qu'au Bangladesh. Alors que tous les coeurs de la population d'un pays battent au rythme 
de ceux de leurs onze representants, les grandes entreprises negocicnt les contrats publicitaircs. 
Pour eux, que l'un perde ou que I'autre gagne n'est pas un enjeu sportif: l'important est de 
savoir quel marche il represente. (...) 

Nous sommes ainsi entres dans l'ere du spectacle... Tout evenement, pour exister, doit 
donner lieu a reportage. Les genocides qui sont en train d'avoir lieu dans certains pays n'ont 
aucune importance parce qu'aucune chainc de television ne pent s'y rendre. En revanche, la 
reunion de quelques equipes de football est maintenant un evenement planctaire, parce que 
toutes les chaines de television du monde retransmcttent les competitions. La feroce repression 
de 1'Intifada n'a suscite la reprobation de l'opinion publique que le jour oil des images nous ont 
montre un soldat israelien en train de briscr le bras d'un jeune palestinien avcc une grosse 
pierre. 

Ces documents, devenus proches par la magic de la television, font irruption dans le 
quotidien de gens peu concernes et provoquent un tel impact emotif, qu'il faudra du temps pour 
apprendre a etre d'abord impassible, cnsuite totalement indifferent. 

Rachid Ml MOUNT, Chroniques de Tanger. 

Ed. Stock. Paris, 1998. 
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QUESTIONS 


I. COMPREHENSION (14 points): 

1. « Le football est sans con teste le sport le plus populaire. » 

L'expression soulignec signific: 

• Probableinent 

• Indeniablement 

• Apparemment 
Recopicz la bonne reponsc. 

2. « Nous sommes ainsi entres dans l'ere du spectacle. » 

« Je crois qu'j[serait mecontent. » 

A qui renvoientles pronoms personnels soulignes ? 

3. « Aujourd'hui, cet evenement est d'abord line fabuleuse operation financiere. » 
De quel evenement s’agit-il ? 


4. Quclles seraient les deux raisons du mecontcntemcnt de Pierre de Coubertin ? 

5. Quel interet portent les medias aux deux evenements cites dans le 4 tlllc paragraphe? 

6. Trouvez dans le texte quatre expressions qui se rapportent au champ lexical de l'economie. 
Quel role du sport cc champ lexical mct-il en evidence ? 

7. Les merlias ne s’intercssent pas a l’extermination dcs peuples dans certaines l egeuus laute d* 
moyens. 

Quelle est dans le texte la phrase qui exprime la meme idee ? 

8. Quels sont les effets des images tragiques de VIntifada sur le telespectateur ? 

9. Donnez un titre au texte. 

II. PRODUCTION ECR1TE (06 points): 


Traitez l'un des deux sujets au choix: 

1. Dans le cadre d'une eampagne de sensibilisation aux bienfaits tie l'education physique, vous 

etes charge(e) dc convaincre vos camaratles de faire du sport. 

Redigez un texte d'une quinzainc de lignes dans lequel vous presentez trois arguments 
articules et illustres pour montrer les bienfaits de la pratique sportive. 

2. Faites en une dizaine de lignes le compte rendu objectif de cc texte afin d’informer vos 
camarades de son contcnu . 



hgOUl £5= a g5doJI 


La mer convoitee 

Plus de cent nations, sous l’egide de I’O.N.li., tentcnt, conference apres conference, de mettre 
au point les regies elemcntaires d’un droit de la mer. L’Organisation Internationale du Travail, a 
Geneve monte une machine de guerre pour lutter contre la scandaleuse exploitation des marins a 
bord des navires dc complaisance. Ncuf pays europeens , pour la premiere fois, se reunissent pour 
definir le regime des eaux marines de la C.E.E. Le parlement des Bahamas decide de lever un peage 
sur les navires traversant ses eaux territoriales. Un proces s’ouvre a Bastia a propos des boues 
rouges... Quc signifie done ce regain d’intcret des Etats et des peuples pour les choscs de la mer ? 

11 est evident pour tous que les'oeeans, qui recouvrent les deux tiers du globe, ne sont plus le 
dernier continent en friche, appartenant a tout le monde, done en realite aux seules grandes 
puissances cconomiqucs et militaires. Chaque etat de la plancte - et surtout ceux qui ne disposent 
pas d’une facade maritime - mesure I’importancc des ressources connues ou soupyonnees que 
recelent les oceans et connaft I’enjeu des parties diplomatiques qui se jouent autour des tapis verts 
des conferences internationales. 

Et il ne s’agit pas seulement des produits de la pechc, mais aussi du petrolc et du gaz, de 
I’energie maremotrice, des agregats, des nodules poly metalliques. 

Comment oublier d’autre part que des Etats - la Norvege, la Grece, le Liberia, ITslande - ont, 
depuis des chkennies, fondc leur prosperite economique sur la marine inarchande, sur la pcche ou 
le tourisme maritime ? Comment oublier que des regions vivent au rythme des flots, de leurs 

huirnn de tears cruelles coleres ? 

Voila qu’on s’aperyoit aussi (un pen tard) que la mer, traditionnellcinent nourriciere, devient 
une gigantesque poubelle. 

Quant aux cotes, qui constituent pour les citadins, de plus en plus nombreux, le premier 
contact avec la mer, dies font l’objet de tant de convoitises qu’elles perdent presque partout leur 
caracterc naturel et sauvage ; convoitises eontradictoires du tourisme, de la peche, des grands ports 
et des zones industrielles, de 1’urbanisation, des routes, des centrales nueleaircs. Combien restera-t- 
il a la fin du siecle, de dunes, de landes et de falaises ouvertes a tous ? 

Depuis la plus haute antiquite jusqu’a nos jours, la mer, loin dc constituer une frontiere, a 
plutot contribue aux grandes decouvcrtes, au developpemcnt des echangcs et done au 
rapprochement entre les peuples. Dans certaines circonstanees, les homines la maudissent, dans 
d’autres, ils la benissent. Jamais ils ne la negligent. 

Elle est encore un reservoir immense qui contient autant de richesses que de mysteres. Mais il 
est grand temps de mesurer les menaces qui pesent sur elle et, par consequent, sur tous les 
continents. 


Francois CROSRICHARD 
Quotidien « Le Monde » decembre 1976. 


O UE S T I Q N S 


I.COMPREHENSION : (14 points) 

1. L’auteur de ce textc est: 

• un journaliste 

• un ecrivain 

• un participant a la conference. 

2. A qui Pauteur s’adresse-t-il en particulier dans ce textc ? 

3. Relevez du texte 8 termes et expressions qui appartiennent au domaine de la « MER ». 
v 4. Les Etats du monde s’interessent de nouveau a la mer. Relevez du textc 03 raisons. 


5. Mettez les expressions suivantes dans la colonne qui convient: 

mer nourriciere - gigantesque poubelle - pertc du caractere nature! et sauvage - boues 
rouges - reservoir immense de richesscs - richesses. 


Aspects de la mer apres Pintervention de 
1’homme 

Aspects de la mer avant Pintervention de 
Phomme 




6. « EHesfont I’objet de tant de convoitises au 'dies perdent presque partout feur caractere naturel 

et sauvage. » 

Reecrivez cette phrase en rempla^ant « tant... que » par Pun des articulateurs suivants : 

si bien que -- parce que -- alors que. 

Faites les transformations neccssaires. 

7. « ... etles font I’objet de tant de convoitises... --***-* 

« ...les Itommes la maudissent... >> 

A quoi renvoient les pronoins soulignes dans les phrases ci-dessus ? 

- 8. L’auteur a ecrit cc texte pour : 

• sensibiliser les lccteurs sur les dangers qui menacent la mer. 

• encouragcr les homines a exploiter la mer. 

• informer les gens sur les dangers de la mer. 

- Recopiez la bonne la reponse. 

- Relevez du texte la phrase qui justific votre reponse. 

\ 

- 9.Parmi ces trois idees, une seule renvoie au dernier paragraphe. Ditcs laquelle ? 

• la mer n'a aucun mystere pour 1'homme. 

• La mer est en peril, en meme titre que la plunete. 

• La mer est source de problemes. 

10. Donnez un autre titre a ce texte puis justificz votre choix. 

II. PRODUCTION : (06 points) 

Traitez un sujet au choix : 

1. Vous etes membre d’une association de defense de la nature et vous etes inquiet. Vous 
decidez de sensibiliser les jcunes sur la necessite de preserver I’environnement, 

Redigez un texte argumentatif de 15 lignes environ dans lequel vous presenterez vos 

arguments. 

2. Redigez en quclques lignes le compte rendu objectif du texte que vous venez de lire. 
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01 

I. COMPREHENSION: 

1 - Indeniablement 

1 

1.5 

0,5 

2 - Nous = L'auteur I tous les etres humains 



0,5 

Je - L’auteur 



0,5 

11 " Pierre de Coubertin 

1 

1 

01 

3 -Evenement = Coupe du monde 

j 

I 2 

01x2 

4 - Pierre de Coubertin serait mecontent car: 


2 

01x2 

• Ce sont les chained de television qui choisissent le pays 
organisateur en fonction d’intercts economiqucs 

• Le sport n'a plus den a voir avec un jeu 

5 ~ * Un grand interet pour le football 


2 

13 

0,25x4 

01 

1,5 

* Aucune importance pour les genocides 

6 - Quatre expressions : 

a/ Une fabuleusc operation frnancicre 
b/ Gagner de 1'argent 
c/1.1 est plus rentable 
d/ Negocient des contrats publicitaires. 

- Ce champ lexical met en e vidence le role financier/commcrcial du sport 

7 — l^a phrase : « Les genocides qui sont en train.ne peut s’v rendre. » 


1.5 

0,5x3 

8 - * un impact eraotif 


| 

! 1.5 

01,5 

* impassible 

* indifferent 

9 - Accepter tous les litres ayant un rapporl avec le theme. 

i 
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si 


1 

1 

0.25x8 


0.5x3 


0.25 x 6 


0.5 

0.5 

1 

1 

1 

0.5 


1 

0.5 
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COMPREHENSION : 14 points 

1. L’auteur : un joumaliste 

2. 11 s’adresse aux gouvernements des pays pollueurs. 

3. Les termes et expressions qui renvoient a 1’idee de 
mer sont: 

mar ins - navires - eaux marines - eaux territoriales - 
oceans -fa 9 ades maritimes - peche - maritime - flots - 
cotes - port - falaise - 

4. Les 3 raisons : 

—moyen de se developper 
—moyen de contribuer aux grandes decouvertes 
—moyen de rapprochement entre les peuples 
5 jl le s termes et expressions : 

Aspects de la mer avant 
V intervention de l’homme. 

-mer nourriciere 
-reservoir immense de 
richesses. 

-richesses. 


Aspects de la mer apres 
1’intervention de Fhomme. 


| -gigantesque poubelle 
-perte du caractere naturel et 
sauvage- 

- boues rouges _ 


,6.Elles font I’objet de beaucoup (enormement.. .) de 
convoitises, si bien qu ’elles perdent. 

• emploi de « beaucoup » 

• emploi de « si bien que" 

7. Elies = cotes 
La = mer 

8. Re ponse : pour sensibiliscr les lecterns. 

Justification : il est grand temps de mesurer les menaces qui 
pcsent sur elle... 

9. La bonne reponse : la mer est en peril au tneme titre que la 

planete. 

10. Accepter tout titre en relation avec la thematique. 
Justification. 
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PRODUCTION ECRTTE : 06 points 

BAREME DE CORRECTION Serie j Toutes (sauf LLE Philosophie) 


Said 1 (production ecrUe): 


1. Organisation de la production (02 pts) 

— Presentation du texte (mise en page selon le type d’ecrit demande) 

— Coherence du texte 

• Progression dcs informations 

- absence dc repetitions 

- absence de centre sens 

- emploi de connecteurs i 

— structure adequate (introduction - developpement - conclusion) 

TOTAL \ 


2 . Planificatinn de la production (02 pts 


0.25 x 4 


0.2 5 x 3 

02 



| Suiet 2 (COIMPTF RENDU) 

1, Organisation de la production (02 pts) 

- Presentation du texte (mise en page) 

- Presence de litre et de sous litres 
— Coherence du texte 

- Progression des informations 

- absence de repetitions 

- absence de centre sens 

- emploi de connecteurs 

- structure adequate (accroche - resume) 




0.25 x 4 


TOTAL 


awpi 






- Correction des phrases au plan syntaxique 

- Adequation du lexique a la thematique 

-- Utilisation adequate des signes de ponctuation 
-- Emploi correct des temps et des modes 

-- Orthographe (pas plus de 10 fames pour un texte de 10 iignes environ) 

TOTAL 
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PART ONE: READING (ISpoints) 

Chinese consumers are losing confidence in their country’s dairy industry after the latest 
contaminated milk products scandal. Almost 6,500 babies and children have become ill and four 
have died. Several hundred infants now have kidney problems. Many children need operations to 
remove stones from their kidneys. The reason for this tragedy is the poisonous compound added to 
the milk to increase the level of protein in it. The country’s biggest dairy company admitted finding 
the deadly melamine chemical in its baby powder. The same chemical has also been found in liquid 
milk. Supermarkets are clearing their shelves of domestic milk products. 

The Chinese government has ordered emergency checks on all dairy products.10% of the 
items it tested contained melamine. Officials have promised to punish those responsible for the 
scandal. The crisis has spread beyond China’s borders, with Malaysia, Singapore and Japan 
banning Chinese milk imports. A famous coffee company in China has reacted quickly. Hundreds 
of its coffee shops have stopped serving drinks with milk. This measure is affecting its business. 

A. COMPREHENSION (8points) 

1. Say whether the following statements are true or false according to the text. Write T for true 
and F for false next to the sentence letter. 

a) The contaminated milk affected essentially babies and children. 

b) The contamination of milk was a natural phenomenon. 

c) The Chinese officials have taken measures to check all milk products. 

d) The milk scandal has affected other countries. 

2. In which paragraph is it mentioned that... 

a) the Chinese officials have taken measures to punish the criminals? 

b) melamine is the cause of the contamination? 

3. What/Who do the underlined words in the text refer to? 

a. their (§1) b.its (§2) 

4. Answer the following questions according to the text. 

a) What happened to many babies and children who had drunk the contaminated milk? 

b) Why did some dishonest milk producers add melamine to milk? 
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B. TEXT EXPLORATION (07 points) 


1. Match the words with their meanings. 


WORDS 

MEANINGS 

1. contaminated (§1) 

a. well-known 

2. tragedy (§1 ) 

b. infected 

3. banning (§2) 

c. catastrophe 

4. famous (§2 ) 

d. prohibiting 


2. Combine the following pairs of sentences using the correct connector in brackets. 

a) Many parents are furious at their country's dairy products industry. Their children have 
been contaminated by poisoned milk, (so that / because) 

b) The authorities have warned people not to consume the contaminated milk. Some people still 
buy that milk, (though / since) 

3. Complete sentence b. so that it means the same as sentence a. 

1 a. He warned his children not to buy expired milk, 

b. ".expired milk," he said. 

2 a. Many people regret having bought that contaminated milk, 

b. Many people wish... 

4. Classify the following words according to the pronunciation of their final ‘ed’. 

ordered — promised — admitted — contained 


It/ 

/d/ 

/id/ 





5. Imagine what A says and complete the following dialogue. 

A:...... 

B: Almost 6,500 children fell ill. 

A:. 

B: Because of the poisonous substance found, in milk. 

A:.... 

B: A company producing milk. 

A:... 

B: The police arrested the company manager and removed the products from the market. 

PART TWO: WRITTEN EXPRESSION (05 points) 

Write a composition of about 80 words on ONE of the following topics: 

Choose 

Either 

Topic 1: You have been asked to write an article for your school magazine about fraud 
and the consequences of fake goods and uncontrolled import. 

You may use the following notes: 

-unethical/immoral/illegal business. 

-affects people’s health / economy of the country. 

-loss of money /taxes not paid... 

Or 

Topic 2: The story you have read (reading text) is one of fraud and tragedy that took 
place in China. What is your opinion about the scandal of the contaminated milk? Make 
suggestions on what should be done so that this will never happen again. 
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PAR]' ONE: READING (ISpoints) 

Greedy companies have found a new way of selling their products to children: Internet 
games, lhe world’s junk food makers are trying to sell their burgers, chocolate and soft drinks to 
children who play online. A report says more than 80% of the world’sjfood companies are using 
this tricky new method. 1 his report highlights the tactics of companies in targeting kids. It also says 
online ads are more effective than TV ads at hooking children. 

The report sadly brings a new word into the English vocabulary - the “advcrganic”. This is 
a technique to get children hooked while they are having fun online. In addition, many other 
marketing tactics are used to get children to spend long periods of time online. The food companies 
fill the games with logos and advertisements. Children can increase their chances of winning games 
by buying the products. Many people are worried about the role that food advertising plays in 
childhood obesity. 


A. COMPREHENSION (08 points) 

1. W rite the correct answer. 

The text is about... 

a) Advergaming 

b) Junk food 
e) TV ads 

2. Are these statements true or false? Write T for true and F for false next to the sentence letter. 

a) When playing Internet games, children are encouraged to buy junk food. 

b) Few companies use the new method of advertising their products online. 

c) Online ads attract more children than TV ads do. 

d) Child obesity is mainly caused by food advertising. 

3. In which paragraph is it mentioned that... 

a) most of food companies are using online games to sell their food products to children? 

b) advertisers encourage children to spend a long time online? 

4. Answer the following questions according to the text. 

a) What are the two types of ads mentioned in the text? 

b) What is the consequence of online food advertising on children’s health? 

5. What/Who do the underlined words in the text refer to? 

a. It (§1) b. Their (§2) 


B. TEXT EXPLORATION (07 points) 


1. Match the words with their meanings. 


WORDS 

MEANING 

1. Greedy (§1) 

a. a period of somebody’s life when she/he is a child 

2. Tricky (§1) 

b, notice in a newspaper, on TV... inviting people to buy a product 

3. Advertisement 

(§2) 

c. having strong desire for too much money 

4. Childhood (§2) 

d. dishonest 


4^3 
















2. Divide the following words into roots and affixes. 

a. advertisement —b.discouraging — c.unproductive 


Prefix 

Root 

Suffix 

/////////// 

a....... 




b.X.... 

\ ; 





c........ 







3. Combine the following pairs of sentences using the connectors in brackets. Make any necessary 
changes. 

a) Advertisers fill online games with advertisements. They want kids to buy their products, (so 

that) 

b) To win games children are encouraged to type in special codes. These special codes are found 
in packaging, (which) 

4. Classify the following words according to the pronunciation of their final ‘s’. 


burgers — drinks — advertises 


/s / 

/z/ 

/iz/ 





5. Fill in each gap with one w'ord from the list below. 

games clubs found their 

Food companies encourage children to e-mail...1...friends about products and brands. They 
also recommend children to join special...2...related to the games. Children may win these...3...by 
buying the products and typing in special codes...4...inside the packaging. 

PART TWO: WRITTEN EXPRESSION (05 points) 

Write a composition of about 80 words on ONE of the following topics: 

Topic 1: Many companies do not think of the consequences of their advertisements, (moral 
or immoral; ethical or unethical). Their main concern is to make as much money as 
possible. 

Write a letter to the manager of a food company in which you complain about the 
consequences of their advertisements on children’s health ( sign the letter Foulane 
Benfoulane). 

You may use the following notes: spend a lot of time watching advertisements of food 
products / eat too much / become obese / ill / blood pressure / diabetes... 

Topic 2: According to the reading text, many people are worried about the role that food 
advertising plays in childhood obesity. What other consequences can advertisements on TV 
and the Internet have on children? 


4 js 4 busup 
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ART ONE 

- 

15 




pi* 



omprehension: 

8 pts 



ct 1. 

2 pts 

a.T b.F c.T d.T 

(0.5 each] 

Ct 2. 

1*5 pt 

a. §2; b. §1 

(0.75 each 

ct3- 

i .5 Pt 

a. Many children b. coffee company. (0.75 each 

ct 4. 

3 pts 

a. Fell ill/ died/have kidney problems. (1.5) 

b. To increase the level of protein in it. (1.5) 

?xt exploration: 

7 Pts 



ct 1. 

2 ptS 

1. b.; 2. c.; 3. d.; 4. a. 

(0.25 each) 

ct 2. 

1 pt 

a. Many parents are...because their children... 

b. Though the authorities..., some people... (0.5 each> 

! 

ct 3. 

1 pt 

b.i “Don’t / Never buy expired milk!' 

* he said. (01 each) 



b.2 Many people wish they hadn’t bought... 

214. 

l.pt 


i 


[ 

N ! /d / 

J _ ml J 



promised | ordered/ 

Admitted 


1 

contained 

1 _ -4 

ct 5. 

2 ptS 

Accept any logical completion. 

(0.5 each) 

ART TWO 

05 

Topic 1 



pts 

Form (3 pts) / Content (2 pts) 

Topic 2 

Form (2.5 pts) / Content (2.5 pts) 




16*1 <aiu> 
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pts 


omprehension: 8 pts 

ct i. i pt a.Advergaming 

2. 2 pts a. T b. F c. T d. T (0.5 each) 

3. lpt a. §1; b. §2 (0.5 each) 


Ct 4. 
cts. 


2 pts ! a. The Internet ads and TV ads. 
b. Obesity. 

2 pts a. report b. children 


(1-5) 

(1.5) 

(0.5 each) 


Zi>ts 

lpt 1. c.; 2. d.; 3.b.; 4. a. 


2 pts 


Prefix 


(0.25 each) 

Suffix 


ilium 

a. advertise 

ment 

b. dis 

courage 

tag 

c. un 

product 

T " 

ive 


1, 5 P* 1 a. Advertisers fill online games with advertisements so 
that kids will buy / may buy /buy their products, 
b. To win games, children are encouraged to type in 
special codes which are found in packaging. (1 each) 


*5* 

!RT TWO 


1.5 pt 


drinks 


burgers/ 


_ I h f . . 

advertises 


'— ... 1 - 

1 pt 11. their. 2. clubs. 3. games. 4, found. 


! Topic 1 

I Form (3 pts) / Content ( 2 pts) 
Topic 2 

I Form (2.5 Pts) / Content (2.5 Pts 
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V (jouj jbc. jjU Jl£jjLaj (j j»UJ J j ^ j (jLiialj LjLa — 2 

? jlajlili 1 ji>.ij j jlc. jjjLp Is ^iLl j <j CjjIjLaU i^-ilc-Lo _ 3 

. bluA J3klj " Jl jlj (j Jl jb£l (J^JJjjJ J (j_ul -LoiS -4 

" j\_ij j j_b ^ j_i■: bi dulliib j dUbi <jij-5 

» J A «* 

• ? ^yuLuiLftl uLft o 

.” Jlc. jb jl (jib jjjldl jlc. 1 :dj " '.1 jiu jLajjuij jbb ) L)i bjjAjSlj (j-abbuu - 7 


.(8/8) i>-£ <j« —wi (i-i 

j ^jjU ^LujikU ^Jjl£ t <jUj —j'j „,unU Jjj IjLi 4 ‘■IijujjJ 

j-^JJ 

^ JJJ ^-Qji Luljj^ Is ^,AjtM 4 b! JIiILaaIj (JiJjj jbJb i t (JAjJ-Jalj j £CJJ Jjji 

. (jiuljj q I jb cj bjb J (joujjJal — 

•uW^JJ U cjj^j i — L ^i ^ ^ ~ 


12/2 




Inebgi amessas 


Zikenni, yiwen n wass n tegrest, d adfei, yiwen umyar yerzef yer umeddakel-ines. YekcenvaJ 
udellae n Heft. j 

* j 

Akken kan i t-yefka umnar, isellem yef yimawlan s uqalal, yelheq-asen lleft-nni, yekkuki J 
Ikanun i wakken ad yezzizen acku yerza-t usemmid. 

Yekka kra n wussan, at uxxam euzzen-t, bedden yer-s akken ilaq. Berra, adfei d ugris d «■ 
begsen-d ad dulen. Netta yufa iman-is ddaw n ssqef: Tiqqad yer yisyaren, ucfii azidan, ides deg fid 
deg wusu yehman , dya yesseyzef tirezzaf-is almi yebda yettazzay fell-asen. Qqimen ttrajun deg-s^ 
d-yebder tuyalin, ur d-yebdir ara; iruh yettu tawacult-is. Bab n uxxam yessetha ad yessa 
ameddakel-is yas ma yehsa ieedda cwit i tilas. D tamyart-is i ibegsen yer usqaqer.Yal ass tel 
amyar inebgi s lemeun, teqqar-as : 

« Inebgi n yiwen wass d afessas , 
inebgi n sin wussan d amessas , 
inebgi n tlata n wussan ddu fell-as ». 

Inebgi yesla akk i yimettilen i d-tettawi fell-as temyart, maca yerra iman-is d aeezzug, 
wakken ur yelli din . 

Ma d yiwet n tsebhit, tekker temyart ad tenned tiyeryert, tessemsed tayect-is akken ara 
tendeh : 

« Yuli wass tban tafat 
Win yettzallan lefjer yekker 
Inebgi yetbee-it rrwah 
Ulayyer da yeckerker». 

Amyar bu Heft tuy-it yuki. Yerra-as: 

« Yugi wul ad yennecrah 
Ma ur tennuyed d yimsisker 
Tagrest hseb-itt am yid 
Tafsut ma irad ad nenser». 

Yeseedda dinna tagrest almi tfukk. Akken i d-teffey tefsut, yekker ad iruh, rran-as Heft <fl| 
udellae...Iteddu yeqqar i yiman-is : « D lleft i d-wwiy, d lleft i 66iy, d Heft i d-rriy... 

Seg tgemmi taqba^ 
yerra-tt-id yer tira Malek HOU| 

; 

4 

i 
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I. Tigzi n udris : (12/12) 

1. Mmeslay-d yef unallas deg udris-a. 

2. D acu i yettfen inebgi deg uxxam n umeddakel-is armi cyan deg-s ? 

3. Ayyer d tamyart n uxxam i d-yeffyen yer yinebgi ad t-tesqaqer ? 

4. Kkes-d seg udris aktawal n 'tegrest'. 

5. Efk-d anamek n tenfalit' tennuyeddyimsisker'. 

6. D acu i yerran inebgi-a d amessas ? 

7. Sled tafyirt-a (beggen-d isumar-ines): 

’ Yekkuki yer Ikanun iwakken ad yezzizen ' 

li. Asenfali s tira : (08/08) 

Yusa-d yinebgi yur-wen. Netta ur yessazi ara iman-is ; kunwi tebyam ad yernu kra n wussan. 
Aru-d yiwen n udris, ad d-talsed deg-s tamsalt-a, segmi i d-yusa armi iruh. 

- Adris ad yebnu yef tizza n wullis. 

- Anallas ad yili d yiwen seg yiwudam n wullis. 


Imsisker= bufrel?, Aferrah, atajin. 
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n+KK* KO* 1 *00*1, •* *XX*t **XK*1-*, 0+AA*l Y*O-0 *KK*l 2l*E. 0*00*, 
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I. 


jgggg i »<K>ee : (12/12) 


1. £X40t*n-A T4X *1*1*0 A4 K *EO£0-*. 

2. A *e* £ nfyytfl £14<2>X£ MIC *XX*C 1 :C4AA*K4f-£0 *0££ *TW /VfX-0 ? 

3. *nno a **or*0+ 1 *xx*c £ a-iwxxw no n£i*®j?£ -a +-H 0E*no 
? 

4. KK40-A 04JC *EO£0 •**•*•« 1 'WO*®*'. 

5. 4XK-A *1*C4K 1 MX*I£* '+*lltr+E A n£CQ£0K*O\ 

6. a *e» £ nfoo*i sj*owc£-* a * 400*0 ? 

7. 0I4E f*xn£0+-* (04J0C41-A £©*C*O-£140): 

• n*jcic*srs no «tr*i*i *irwi *a n*»Kx*r 

II- 04IX»I£ 0*S0* : (08/08) 

n*0*-A n£l4©Jt£ Y*0-*4l. im* *0 n400*JK£ *0* ££>!-£©; K*l*£ HOT* *A 
11401: KO* 1*00*1. 

OH-A H£*4I 1 JEO80, *A A-4-I04E A*X-0 f*r0*l+-*, 04m £ A-1U0* 
•OC£ £0*>C. 

- *EO£0 *A 11401* T4X *££«• 1 *ll£0. 

- *1*11*0 *A n£l£ A n£*4l 04X n£*A*C 1 *tl£0. 
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uLn j j JLJ jLuirvb t ^JLiaj jl j*_iab jLIj . Ljjj »\ JbLub jjI jC. Lo j dijj.ia.lj 
lLjIsLui ^gUi^lj j! (joiilj ^iJal $ wIjLujjIj LliLalj . CjIc>Lud j 

1 Lb (jadb . Cila-U-jL LLu&Mj $ (jji L jl jllalj (j jIa /joiLallj JuSj LaL . jLufijjjouL 
[5 (JljjUiiL (j*i^LaiL i JjL jl£L ; jj LL j LlV jj . LojSL 4 *jSjbl 

iLuaJ (Jj 4 jLad ULa Xjj L^la. j.} 4 ptaJ j jlc. .VlMiaij . (jigaiub dul JLUJJ jla.JJ . 
(JlljuiVL j j jtfij jjj&L . jaba.b 1 Lajfllj i ^gil JJ (AjLijlj LuLoL . jl jil jjS 4 jbjaj 4 jl 

. duubl J ^-a.,11 Jjoilj JiC-Ll Ij-sJl jjiiijb . dljLudL j j Ajjjl jli-L { 

jjL j^lc.i 4 dijLoc.tj jj jjLLl 4 Jdola. Jl j j^aLL LL JuiLaj 4 jj^jJ ^a d£l j 
J> d jlIaLoj jj jac-lil jd Ub j jJjtlajj . ^ ».m jj ^jJjjL 4 (Jlsbaj jlc- dulfljj 4 
3 Lo . dujJC.LoJ I JjJaLua j blLal I jjb L» ^Au 5 JaJjJLj j jjjj jJ j JLa , ^llLL 
d~i JLUJjSlj 4 djj-alj £-bj (jlil Ji -ill . i jjl-J La L.IluiJJ . -j-WjjIjj «j j ^IS^i ^ 

L«J^ ^ ‘ u LuU La , jl jjb 1 ^jitxl jaLp i 4 1 jj jib ( fi JJS jj il Jl jl jl JS J 4 jjaLaL^j | 

jaj-o (jL-iojl jjL jl 4 (jLbLac-tj jj Lo 4 jjjj LSuljl j>LJailij i 4 jjj'j’L jLuL jl 4 (jjli ^lllj 
. jLuulj \ Jl L_lL uLul j La (ill 4 ^yji J j (JLI j LlL .djjjljLlj LjJJ4U jj (9 
4 jjjaL«l5 jjS ji 4 jjjiLi Lja jSkjkLL . j^Vli j jjS jl LjjS . ^-Ijjj I j*-aL j LJL* 

. (jjLall j jlikialj 4 Lll jLa.V ‘ 

cjliilj 4 LL j <JbjliL<u j jlujl^j jiiiL jj jlcjtj : jl^i 4 (JjL Ljj jILIju 'M 
Ljjj»b ^a jjl j jLj : jSoii 4 LuiSjLj 4 <—s Lj ja 2)Lj ^lijj L» . oiJ 

Lo . jj! JL ^jajLj ^jljj 4 ^Ljj jbLL 4 ^Lbj ^-IjjL 4 li ^»LLl j (jlj ^jsL ^jsjLI jjJ c 
j jiijji (oLLmL ^j • VL (jlj j duisL jj Lc-L ^^jjj i jLojL 4 jjc.j <31^ ^^iLjijxl Li lc 

. dijjliLL LI ^LL l$ ^tjLa jLuija-uiL LaL jjjS . j^Laifl 
ojj .1 4 dJjiiljj j jjlilii jjjlij) jl jL " : ilib j 

• j"jlc- jlijljji Ui ^jj 4_il jjL IaI jlc -j jjjl (jij>iLi j 4 LLIl^j LuijL j I. L Luu j jJ 
j»jijL JljfLj . (juL I jjL j CS\S j Li! (jjL jlijl j j j»Li.l j j ^jl j jjJ^ 4 Jajj (jjjlo 

." LJilj ji ^.jjAlluu" : jliL (jJj j 

.‘■.Kt' J ..r, 

(j/lL (j 4 (jjc-ji 

87-85 4 t-i-ui« H.C.A 2004 
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.(jjjVts oVVi jLjLu ? dijjlj jLoli cLijIjLuu j oau ~1 

? <_>nVUj <j <_>ujiiU. ^ <jljdsti liu ~2 
V do3 jaAUj djjUUu t_i djjS (_>u5Lj jj) dl^l jU dJ ^jlc-La ”3 

. " di_ i\ _jLoj " (j (JljUSi <jjjjjdatj jLuiSL -4 

. " dijliV j\ & dijjjUo ^ui j—Jijj " ; 1—ji duJlijlj jiLoaUjjj -5 

j>‘» " Lallj A^*^** 1 " • ^Jjdal j -j \j\ -SJ Q 6 

? IaI £-lj duai-lj g-tiiL-J 

." (jiaLal j)\ C <—Sj—ui^ j ^—5^ (_pau)Lui — 7 


.(8/8) Jj-j5 o- ^SisLJ (u. 

jLju i_ilc. lj diS jj ddLuuslj (jaui "i i t J J—diil—jjlj j L>“ L>^3 

* " <*-" U J 


.( 4 ^-id l ^- aIIa 4 ^j—iLa ) 
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Xafti 


Tignewt n meyres tetlbeddil am tata. D ayen i yedran id-nni : Yexser-d lhal deg yiwet n teswl 
Ageffur yekkat s uzayed; adu yebya ad yessifeg leqramed. Ula deg lecqayeq n lelwah yettsud»4 
Yemma teseedda-d uletma-s ger wallen-is; tekcem-itt tergagayt. Ayen yeered baba ad as-yekkes ayfatf 
teggumma. Ula d netta ur yerkid ara, yekker yeffey. Nesla-as mi yessawel i gma-s. Rran di sin ssakial 
lenmum. Usari-d akk s axxam, deg xemsa ney setta yid-sen. S yicifad d yibrenyas, zzin d agrari 
Ageffur yekkat irennu; teggumma ad teswawi. Nutni ffyen akken i ttlam d lehwa; ttfen abrid d akessfl 
Nekkni ggan-ay-d tasusmi d tamwanest. 

Ssbeh, mi d-ukiy, ufiy-d baba yenned deg unlaw, yettes deg teymert. Abernus-is yebzeg, ieeH 
yer tagest, ineggi s amnar. Tattucin n yemma d tizeggayin deg yimetti. Ur ufin ara xalti. Seg wassna 
ur tdal tit-nney fell-as; yiwen ur yezri amek i as-tedra i tmeybunt. Ma d nekk, cukkey d iyzer i tt-yeCfiaB 

Yiwen mafiCi yezra. Mi ara afen medden yiwen yemmut, idegger-it-id wasif yer rrif, ad ssuffya 
awal, ad yelhu yef tuddar, ad d-asen lyaci ad t-wa!in. Ma nnsen, ad t-awin s axxam-is, ad eiwzen M 
as, ad t-netlen azekka-nni, ma ur t-eqilen ara, ad yettwantel wissen amek di tmurt taberranit. Yak d atg 
n Rebbi akk. Ma d imawlan-is ad t-aysen. 

Akken i tedra yid-ney. Ddurt merra d anadi. Tameslubt meskint tyab, tezger si ddunit yer laxa 
tedfer uletma-s. 

Yemma tejreh tasa-s acku uread yehli udeddic n tmettant n nanna, mi tendef s twayit yeglan s xai 
Ma nniy-d nettru atas yef xalti, skaddbey, acku seg wasmi temmut nanna, amzun akken lehzen yezg 
deg uxxam-nney, yezdey deg-ney, yettidir yid-ney, mu iyeblan yal ass. Limer ad nerr tasa d lemyidalj 
rrif, nezmer ad d-nini nenya di tegnit deg i nella. Rnu nessaram cwit n liser. Siwa yemma i as-ihuKi 
mlih i tyita-agi taneggarut. 

Tenna-d Yerre? ufurek aneggaru n twacult, ahbuh !" Afurek n useklu i yewwet maras, ur d-yegg 
uzar uyur ara terzu ney ara yerzun fell-as. Ur tesni yiwen-nniden, ala Rebbi d uxxam n urgaz-is akfce 
lehnana n dderya-s. Tikwal tettlummu deg yiman-is, teqqar:" Stehzay deg ultma". 

Mouloud FERAOIA 
Mmi-s n yigellil, H. C.A. 2004, Sb. 85-6 1 
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I. 


Tigzi n udris : (12/12) 


1. Ini-d d acu-t unallas deg tseddart tamezwarut. Suffey-d iferdisen n tutlayt i t-id-yemmalen. 

2. D acu i yedran d xalti-s n unatlas ? 

3. Acuyer at uxxam ur ttrun ara atas yef Imut n tmeslubt ? 

Kkes-d seg udris aktawal n Imut. 

5. Sefhem-d tanfalit-a :' Tezger seg ddunit yer taxert.' 

6. Yemma-s n unallas tenna di taggara n udris: " Stehzay deg uletma." Ini-d ma tenfee nndama 
deg teswiein yecban tagi? 

f. Sled tafyirt-a : " kjegger-it-id wasifyer rrif 

Asenfali stira : (08/08) 

iru-d ullis s talya n tedyant yedran, ad talsed deg-s tamsalt n tmeslubt iyef d-yewwi udris ' Xa/ti' 
#cu, aniwa, melmi, anida, amek). 
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l*CT£E*t A£ 00£X, 2*XC*0 *A A-l£l£ l+*n« A£ nid£t AfJC £ 1+W*. 01* 2*00*O*C 
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XtO**} , r&-0 l £XW£t, sCSr 2004, •0*(W'*O 85-87. 
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1. £2£-A /l *6*-* *1*11*0 A*X *0fAA*Ol **n*X**Otf. 0:XXfT-A 

£X*OA£0*1 I £*-£A-nttC*M. 

2. A •€* £ n*VO*l A X‘l^-0 l *?*II*0 ? 

3. *e*T*0 •+ *>^*C *0 **0*2 -O* *if*0 r*X SD* I fCf©f*<M- ? 

4. KKfr0-A 0*K *EO£0 •**•*•* 1 IC**. 

5. 0*X0fC-A **2X*t£*-* :' WXX+O Q*X AAU£* Y*0 t'XtOf 

6. n*EC*-0 2 *1*11*0 Ml* A£ **XX*0* I *EO£0: B <->H0X*r A£ *t*£>\ £!£- 
A 2> **!X*« llh'L* MK **0*£*£1 £(20*1 *•££? 

1. 0t*E +*Xfl£0*-* : "£E*XX*0-&-£A t-0£JC no 00SX ” 


II. *gHIX*lg OfrgQ : ( 08 / 08 ) 

•0*-A *«I£0 0 +*IT* l *+AIW* n+E0*J, *A **1©*E MX-0 **C0*l* 2 
*C*0»*®* £ T*X A-n+*£ *EO£0' W (*S*, •!£**, £*!££, *2£A*, *C+K). 
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^ 4^sjuVi AiUi: *ju jgsw; 



A-fUtft jiuslic. 


e-^y 



01 

1- Tkjzi n udris 

1- Anallas deg udris-a d azyaray (berra i udris). 


02 

2- Ayen yettfen inebgi deg uxxam n umeddakel-is : 

- At uxxam euzzen-t 

12 


- Tiqqad yer yisyaren 

-UCCi azidan 

- Ides deg tissi d wusu yehman 

3- D tamyart i d-yekkren yer yinebgi ad t-tesqaqer, acku bab n uxxam 


01.5 

yessetha ad yessuffey ameddakel-is. 


02 

A~ Aktawal n teg rest: Adfel, Ikanun, asemmid, azizen, agris, adu, tiqqad. 


02 

5- Anamek n tenfalit: "Tennuyed d yimsisker" = ruh ad txedmed tilufa n 


1.5 

tlawin. 

6- Inebgi yuyal d amessas acku yesseyzef tirezzaf-is armi yuyal zzay yef 


02 

wat uxxam. 

7- Tasledt n tefyirt-a s usebgen n yisumar-rnes : 

- Yekkuki yer Ikanun = Asumer agejdan. 

- iwakken = tasyunt n yiswi. 



- iwakken ad yezzizen = asumer amsentel n yiswi. 

Is 
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II - Asenfali s lira 
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Adris ad yili d ullis. Aktazal ad ibedd yef yisefranen-a : 

- Taferkit: 

Asebter zeddig 
Tira tettwayer 

- Afares: 

Asentel iban 

Adris d ullis (tayessa n wullis tefrez). 

- Tutlayt: 

Asemres n yinamalen n wakud / adeg. 

Asemres n yimyagen d tmezra 
Asemres n umawal 
Aqader n yilugan n tira 
Asigez n udris 

- Taseddast / Tazdawt 
Lebni n tefyar tummidin 
Tuqna gar tefyar d tseddarin 
Aqader n yilugan n tezdawt tadrisant 


II 
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I- Tigzi n udris: 

1- Deg tseddart tamezwarut, anallas d agensan (d udem). 

Ayen i t-id-yemmaien : - Amatar udmawan (asentel). Md: nesla. 

- Imqimen: md: Nekni , ggan-ay. 

2- Xalti-s n unallas teereq, tennejla, ur d-iban later-is, yiwen ur ye?ri 
anda i d-tegra. 

3- Ur ttrun ara at-uxxam yef Imut n tmeslubt acku llan yakan heznen 
yef Imut n nanna-tsen. 

4- aktawal n Imut: Targagayt, imetti, yemmut, ad eiwzen, ad 
netlen, yettwantel, laxert, lejreh tasa,... 

5- Asegzi n terrfalit:" Tezger seg ddunit yer laxert" * Temmut. 

6- Yif xir ad neg azal i umdan mi yedder, wamma ma yemmut, ur 
tneffee nndama. 

7- Tasledt n tefyirt:" Idegger-it-id wasif yer rrif." 
idegger I: d amatar udmawan (d asentel) 

degger: d aseyru ( afeggag) 
it: d amqim awsil, d asemmad usrid. 
id : d tazelya n tnila. 

wasif: d asemmad imsegzi (amezwaru). 

yer. d tanzeyt. 

rrif: d asemmad arusrid. 



















^: i-su 







£jj«j*fl 


I! - Asenfali s tire 


Adris ad yiti d tadyant yedran. Aktazal ad ibedd yef yisefranen-a 

- Taferkit: 

Asebter zeddig 
Tira tettwayer 

- Afares: 

Asentel iban 

Adris d ullis (tayessa n wullis tefrez). 

-TuUayt: 

Asemres n yinamalen n wakud / adeg. 

Asemres n yimyagen d tmezra 
Asemres n umawal 
Aqader n yilugan n tira 
Asigez n udris 


- Taseddast / Tazdawt 
Lebni n tefyar tummidin 
Tuqna gar tefyatr d tseddarin 
Aqader n yilugan n tezdawt tadrisant 



12/10 






>; 


XcoS ^ 'y 7 : Sjjj 


ut>u jrfis v j ttjjii »j* v*Vi 

J? X£J\ &)W*j :jUi»¥ ^j3L» 1 






l-* 2 XX 2 1 *EO 20 : 

1 - A*K f •E**:*OM', *l*tt *0 A -£* 10*1 (A *MZ). 

•n*i g *-gA-n*a>t*i: - •£•*<> :az>j-i (•©h+h). a: i* 0 t*. 

- gtXgE* 1 : ZA : 1 *KI 2 . 

2 - >*M*S -0 l Jl-U‘ 0 ^(HE, •H 7 AH\ :0 A- 2 GM «~HO- 20 , ng:*l 
:0 21*2602 * 1 A* A 4 +XO*. 

3- *0 non *o* •* wx-c m in** 1 tctouo* -e** ti*i n-K-i 
vC* 2 R*l ni ID* 1 M!«-* 0 #l. 

4 - •**•»•! l Its* : **OX*Jt»n*, 2 D 332 , 21 * 01 **, *A < 2 * 26 *!, *A 

1 * 31 * 2 , nm**I 3 *t, l*X*Ot, **IO*yC *- 0 *. 

5 - * 0*302 2 **UC-IS* : « **J 6 K *0 0 *K AA*/£ 2 - ?* 0 *‘X* 0 * » 
= ID*. 

6- ngx xgo *A i*5C*x*i 2 :cA*!t:2 n*AA*o, *-n> 2>n*ixs* f 
*0 «*II*‘ -O-llA-D. 

7 - *•©!*£* 2 **XI 120 *:" 2 A*JO* 0 - 2 *- 2 A ** 02 X T *0 002 X" 

2 V* 30 * 0:2 : A *£>**0 *A 2>**1 ( A • 0 * 1 - 2 “**) 

E*JO *0 : A * 0 *TO* ( •XtXK»K) 

2 * : A •ZZ&Z ** 021 , A •©♦EDA : 0 O 2 A. 

2 A : A ** 26 *IY* 1 * 18 t». 

f&SX : A •©♦EDA 2 £©*JO£ (-COSO*). 

T* 0 : A ** 1 X*T*. 


002X : A *0*E!>A O*0O2A. 


61 


12/11 





















QsJOj ; »iL* Ji^ii 


II - •04UM8 0 «0« 




a.^yij.upUt 


jjb-. 

£>*>•* 


•EO20 «A 11212 A **ArW* IWAOl. •*+•*•! -A 204AA 
H2CHXO : 

- *0C40K8*: 

•0*0*40 X4AA2X 
*20* WHi'W 
•X»04©: 

•04*41 20*1 

•EO20 A *1120 (4'-n©0* \ *1120 *4X04*:), 

- : 

•04CO40 1 n2M>l*n-KsA/*A*£. 

•0fno+0 i n2tn*X4i a *E4jeo 

•©*e: 04O i «>*•! 

•E*A40 1 n2I*£*I 1 420* 

•02X4JT 1 *EO20 
- ** 04 AA* 0 * / y*JE *4 
l*(M2 l *4xn«o **rX2A£t 
ifsEEl* KO nxn*0 A *0+AA*O2l 
•E*A40 l I12I*JM 1 **XE* **E020«1* 




12/12 4*1* 







